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Experts in every field have long TAG A.S.T.M. CERTIFIED TESTING S£1 


known the value of being able Consists of nine matched 
thermometers reading from — 36 to 
+ 760°F. or from —38 to 
+ 405°C. Ranges overlap. Each 
thermometer supplied with 
individual calibration certificate 


to choose just the right tool for the 
specific task at hand. With the 
introduction of the new Master Sets of 
A.S.T.M.* Certified Extreme Precision 
Thermometers. TAGliabue extends this for total immersion. 
sound principle to the field of exacting 
temperature measurement, 


Now. from a matched set of nine thermometers. 
you can select the one best suited to 

whatever test you may be running. All 
thermometers conform to A.S.T.M. standards of 
accuracy. and each is provided with its own 
calibration certificate to compensate 

for individual seale characteristics. 

Packed in protective plush-lined case. 


Deliveries of these new matched sets are from 
stock! Be sure to write for full details! 
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What It Is—A force-balance controller with a new cir- 
cuit for pneumatic control systems. The new control 
circuit combines two proportional bands, one with rate 
action in a closed loop ahead of automatic reset. The 
first band is shifted by the rate action, and the second 
band is shifted by the automatic reset. This provides 
control never before believed possible. 


What It Does—-The new circuit in the Transetr Tri- 
\cr Controller permits 4 times faster reset rate and 4 
times faster rate action (Pre-Acr) than conventional 
instruments! The composite effect of the three responses 
allows start-up and pneumatic setting with No Over- 
peEAKING! The faster response settings allow the use of 
rate and reset responses, with stability, on processes where 
these effects were needed but could not be used. 





OTHER HIGHLIGHTS 
* Can be locally or panel mounted 
+ Wider range of response adjustments 
- Light weight 


¢ Built-in air strainers 

















1. START-UP WITH NO OVERPEAKING 
2. BENEFITS OF AUTOMATIC RESET WITHOUT ITS “EVILS” 
3. FASTER RECOVERY ON LOAD CHANGES 


TRANSET TRI-ACT Controller is the latest step in the 


Taytor Transet system of control: Transarre* Trans 
mitters, TRANsET Recorders and Indicators. It creates new 
standards in accurate pneumatic transmission systems for 


temperature, pressure, flow or liquid level control. 


Write for Bulletin 98097 or, better still, order now 
from vour Tavlor Field Engineer! Tavlor Instrument 
Companies, Rochester, N. Y., or Toronto, Canada. 
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temperature, pressure, humidity, flow and liquid level 
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Experts in every field have long 
known the value of being able 

to choose just the right tool for the 
specific task at hand. With the 
introduction of the new Master Sets of 
A.S.T.M.* Certified Extreme Precision 
Thermometers. TAGliabue extends this 
sound principle to the field of exacting 
temperature measurement. 


Now. from a matched set of nine thermometers. 
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GIVES YOU : 


What It Is—A force-balance controller with a new cir- 
cuit for pneumatic control systems. The new control 
circuit combines two proportional bands, one with rate 
action in a closed loop ahead of automatic reset. The 
first band is shifted by the rate action, and the second 
band is shifted by the automatic reset. This provides 
control never before believed possible. 


What It Does—The new circuit in the Transer Tri- 
\cr Controller permits 4 times faster reset rate and 4 
times faster rate action (Pre-Acr) than conventional 
instruments! The composite effect of the three responses 
allows start-up and pneumatic setting with No Over- 
peaKING! The faster response settings allow the use of 
rate and reset responses, with stability, on processes where 
these effects were needed but could not be used. 





OTHER HIGHLIGHTS 
+ Can be locally or panel mounted 
+ Wider range of response adjustments 
+ Light weight 


¢ Built-in air strainers 
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FASTER RECOVERY ON LOAD CHANGES 


TRANSET TRI-ACT Controller is the latest step in the 
Taytor TraNnset system of control: Transaire* Trans 
mitters, TRANseT Recorders and Indicators. It creates new 
standards in accurate pneumatic transmission systems for 
temperature, pressure, flow or liquid level control. 


Write for Bulletin 98097 or, better still, order now 
from your Tavlor Field Engineer! Tavlor Instrument 
Companies, Rochester, N. Y., or Toronto, Canada 
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panels is complete! 





a Now you can look to Falstrom for 
. complete service on panelboards, switch- 
boards, cubicles, instrument panels, entire con- 
trol centers and switchgear housings. Falstrom 
does considerably more than design and 
| produce functional and distinctive, finished 
housings. The new Falstrom service includes { 
electrical wiring, piping, procurement and in- 
stallation of instruments and other accessories 
as specified. All work performed at Falstrom 
is done by engineers and skilled technicians 
completely familiar with each phase of the 
installation. Check on this Falstrom service, { 
he] now. Use the handy coupon below. 
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EDITORIAL 


By M. F. BEHAR 








= 
4} An Atmosphere of Poise and Power 

a 

iT was only the fifth annual ISA and Sciences on Elmwood Avenue. An- 
lo F coptenones and Exhibit, but those other change: all instructors from in- 

‘experienced participants and visitors dustrial plants and labs; none from in- 

i who compared it with the fiftieth—or strument companies. Attendance broke 

* seventieth—annual meetings of old- all records, with 140 “mechanics” com- 

F established societies could not detect pleting the three-day course Friday to 
1 ( fa trace of immaturity or amateurish- Sunday preceding the Conference. 

I Fess. Everything seemed to run like (“Mechanics” in quotes because, as 
© clockwork. And in saying this, we usual, some older graduate engineers, 
r | imply the highest compliments to the chemists and _ physicists took the 

‘Buffalo Section and to the National course.) Major subjects were: 

1005 i committees and officials who had pre- 1) Response of Thermal Bulbs Fabri- 

: pared it and who ran it—for numer- cation ant pe * bie aaa Big 
1 }ous accidents and contretemps did it gg as ary i iicaie, Bice gee 

i happen (including the sudden death of (6) ‘Typical Bridge Circuits—Potentiometers 
10 fan Auditorium employee, and a sport- 7) Shop Practices and Equipment 

- ing event that took over the Audito- 

Storium’s main entrance) but so com- |. 

‘cag ipetently were these emergencies Wanted: Instrument Men. 

S handled that few persons other than Proof of the acuteness of the short- 
wave i the committee members noticed that age of Instrument Men was obvious in 
eters, J) anything was amiss at any time. two places: 
ystals There can no longer be the least (1) At the ISA’s Employment Com- 
pively loubt that Instrument Men are a na- mittee’s desk, which was constantly 

tionally-recognized occupational group, besieged by representatives of plants 
\ND THAT THEY KNOW IT! and laboratories on the lookout for 
1OR8 | We say “occupational group” and Instrument Men. 

Snot “profession” or “trade” because Local employment chairman John Duthie was 

§ some Instrument Men are degree-laden to pp heresy ee Abe ale waeaee 
sad scientists and others are technicians ; ea Aad ea an en fn 
106; fa some own their own companies or the nineteen men who came to look over th op 
1068 ead departments in great companies ee ee tiny cade a Beas — 

ind some are newly-hired apprentices; pr es pati still adie’ eager a sagen 
10 ome teach in great universities and gee the Employment Service columns of the 
some teach themselves alone at home. /SA Journal in this issue 
Other comments—arranged more-or- (2) At the Naval Ordnance Lab’s 
10 ess at random: Employment Information Service desk. 
{ttendanee 
Buffalo being the scene of the Con- Women 

ference and Exhibit, no one expected As was remarked on this page after 
LOS the attendance to top the figures for the Philadelphia Conference and Ex- 

Chicago in ’47 (7500) or Philadelphia pjbit two years ago, the expression 
108 n ‘48 (13,000) or St. Louis in "49 “Instrument Men” means men and 

(5600). Everything considered—includ- women. This time, the professional 

ng cancellations: kept at work by Na- women in instrument work were out- 

tional Defense work or ordered on ac- yumbered by the wives and daughters 

ve service with the Armed Forces who accompanied hubbies and dads 

, Pa he total registration of 5300 was grat- jn order to see Niagara Falls by day 
fying to the arrangement committees and by night, as announced unde 

the ISA, AIP, ASME, AIEE and “{adies’ Program.” We learn that these 

(RE who planned the technical sessions tours, and the others arranged by the 
yeti and gratifying to the 140 manufac- women of the ISA Buffalo Section, 
rs rers who exhibited. See pages 1000 to were thoroughly enjoyable. One wife 
hile 1004 for all photographs received by who has accompanied her husband to 
_ lustruments, many scientific and engineering con- 
ov ventions declared that on no previous 
a Wise Employers occasion was there such rapid melting 
no! ; of the ice that forms when many 

\s before, some companies not only uiaeneti iiaiaie tome 

je pe rmitted but ENCOURAGED their Instru- “ae ‘ 

hree nt Men to attend the meeting. As 

at ial, Shell Oil led in “total mileage”: First Showings 

00 LE England, Curacao, Venezuela. and __ It Would take a business genius to 

echo EE GeaeT 1 milaagag answer two questions put to old-timers 

avis tralia—not counting U.S. mileages. dé seueeel axiiitiee:. “Tid we de 

~ right in making this show the occasion 

ire strument Maintenance Clinic for unveiling our new model which 

a No classes in hotel private dining went into production several months 

ant oms this year. Instead, the excellent ago?’ and “Should we have postponed 
‘cilities of the building of the New all publicity on our new model until 

mee ‘ork State Institute of Applied Arts this show as our competitors did?” 
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he prefers to see 


isn't a genius or 
genius can only answer that 
optical and mechanical meas 
‘in the flesh” first, then read 
the literature but that he has to study the 
multi-tube electronic instru 
vdvance in order to be able to unde 
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certain special-functior components Or the 
other hand, the latest crops of graduates 
postwar courses in Applied Electronics see 
possess the ability of understanding any 
electronic instrument after one glance at ts 
chassis by noting the type numbers ar s 


printed on its components ar 














ng a characteristics of the ntire 
But ther igalr some of these young 
specialty geniuses, when they visit the booths 
of industrial instrument companies, di iy 
woeful ignorance of mechanical, hydraulic and 
pneumatic instrument principles Evident! 
their professors forgot to tell them that the f 
thing they must do when they start earning their 
living in the field of measurement and contro] is 
to subscribe to Jnstruments! 

So the answer is: “Whatever your 
company did was right for your own 


set of circumstances.” 


Aisle 700—“All-Navy”’ 


Every year up to now, it has been 
difficult for anyone who admires every 
item on display in every booth, and 
who likes every person on duty, to re- 
port on the outstanding exhibit—or ex 
hibits, plural, since there usually were 
several tied for this distinction. 

No difficulty at the Buffalo Audito- 
rium! The U.S. Navy’s numerous and 
diversified exhibits dominated the show 
like an aircraft-carrier next to a motor- 
boat flotilla. Wisely had those in charge 
decided against highlighting any single 
instrument or any single one of the 
following Navy _ research-and-develop- 
ment activities which exhibited: 


Sureau of Ships, Bureau of Ordnance, Burea 
of Aeronautics Applied Physics Laboratory of 
Johns Hopkins University Nava Ordnance 
Laboratory Naval Research Laboratory Air 


raft \eronautical 

The resulting joint display filled an 
aisle—about one-seventh of the entire 
exhibit area—yes, almost a second In- 
strument Exposition in itself! We hope 
no subscriber will think we show favor- 
itism in giving it the entire first page 
of the Buffalo Show photographic sec- 
tion in this issue. 

Aisle 700 was located along one edge 
of the exhibit deck (pardon us: floor), 


Instrument Laboratory 


so that it was not a “through aisle’ 
like the others but enjoyed semi-pri- 
vacy. As the visitor entered, he found 


himself in one long room. He saw no 
partitioned booths to starboard and 
port, but found tables and boards lining 
both bulkheads (walls) and other dis 
plays standing along the center-line. 

The following is an unofficial, per- 
sonal, informal account, for the in 


formation of our subscribers. 

Naval Ordnance Laboratory. This 
was the fifth consecutive year the 
NOL unwrapped new instruments 
and sent courteous young scientists t« 
explain them. Declared one of them 
“We not only enjoy coming to these 
ISA shows but derive benefits per- 


sonally and for the NOL by examin- 
ing the new products of the instrument 


companies. And please tell your sub 
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scribers that few NOL instruments are 


of exclusive NOL design: part of our 


work is to help inventors and to see 
that they get financial recognition.” 

Pictures 4 and 6 show two new NOL 
instruments. The Time Base Reducer 

a time-saving device which most 
users of multi-channel oscillographs 
will want—is so simple that the im- 
mediate reaction of many visitors was 
“Why didn’t I think of it long ago?” 

The Ultra-high-impedance Electrom- 
eter-tube Voltmeter is a record-breaker 
and history-maker in that at 1.5 volts 
it takes only 0.0005 ergs to drive the 
pointer full-scale. 

To be sure, various types of electrostatic 
voltmeters have been available for half a cen- 
tury, but whoever heard of any ESVM capable 
of measuring less than 30 volts! Or capable of 
determining the polarity of the output voltage 
from small polarized piezoeletric generators! 
The NOL’s UHI ETVM represents a unique 
application of the Victoreen subminiature “‘Type 
5800." This tube, when operated as an elec- 
trometer tube, i.e., with the “space charge grid” 
grid No. 1) operated at a positive potential 
and the signal applied to grid No. 2, has an 
input resistance of 10% ohms, and an input 
capacitance of 2 micromicrofarads. The function 
of the “space charge grid’ is to repel the posi- 
tive ions which are emitted from the cathode, 
thus eliminating for all practical purposes any 
signal grid current. Multiranging (up te 50 
volts) is accomplished by varying circuit param 
eters and using inverse feedback while keeping 
the tube output linear and of the same value for 
each range; the output being fed into a conven- 
tional two-tube bridge circuit which serves as a 
urrent amplifier for actuating a conventional 
deflection-type instrument 

Bureau of Ordnance. Two displays 
designated as “shipboard computers” 
(picture No. 1) and “aviation com- 
puters” (picture No. 3) had as a com- 
mon denominator the remarkable ad- 
vancement of this new field. Another 
common denominator is that BuOrd 
aids the further development of mathe- 
matical-function components (and of 
entire analog computers) by instru- 
ment companies and by non-govern- 
ment research institutions. 


rhe Arma analog computer, shown for the 
first time, has seven input channels and operates 
vith 32 simultaneous equations. It represents 
latest technique in analogs for shipboard 
with dials automat ly showing the ar 
s t problems t gl v } i 
g half t ) e of f ner analog 
ters. It was des d plug ‘ 
td q ghily iined t 
' Be t I nother BuOrd 
b " Ir s 
1 inse va s t s ito ma ( 
( kag I te ol ts and Va 
t f 


Aviation Ordnance Branch, BuOrd. 
Thousands of visitors passed the smal] 
and simple display of new precision 
components (picture 3) without realiz- 
ing that here was a modest violet with 
a rare fragrance: the far-reaching 
influence of the instrument-component 
development program initiated in 1946. 
The official description of this pro- 
gram’'s objectives is too modest: 


resistance to fungus: (10) To impreve lubricants 
for instruments; (11) To develop test apparatus 
and tools 

On the unostentatious display board 
were fastened row upon row of new 
components representing the first re- 
sults of this development program: 
synchros, servomotors, ‘“single-pack- 
age” synchros and servomotors, syn- 
chro gyros, tachometers, and other 
such components. Immediately notice- 
able was their “family resemblance” 
—which is not accidental but stems 
from the uniformity of specifications 

-specs aimed primarily at standard- 
ization of CHARACTERISTICS rather than 
of mere appearance. Also on the dis- 
play board—but hardly noticed by most 
visitors—were humble-looking little re- 
sistor rings for stepless voltage divid- 
ers—commonly called “potentiometers.” 
One of these, a reddish-brown 1%-inch 
ring, which looked like a_ two-cent 
washer or gasket, represents the fruit 
of years of Navy-endowed development 
by a previously-unfamed inventor of 
conductive plastics. 

Publicly shown for the first time, it is not 
yet listed as a standard item because the long 
and painstaking work of specifying the complete 
series of materials is far from over. When it is 
officially announced as available, the great ma- 
jority of electrical and electronic instrument 
manufacturers will find uses for it. Imagine an 
almost limitless range of resistance values! 
Imagine a range of temperature coefficients from 
practically zero to ten percent negative per de- 
gree Celsius! Imagine brush-wear resistance so 
high that new endurance tests must be devised ! 
Imagine age-stability like that of platinum! If 
you are interested, do not write to the Navy or 
your editor but wait patiently for the article 


which an official promised to write for IJnstru 


fs as soon as circumstances permit 
Applied Physics Laboratory (oper- 
ated at Silver Spring, Md., by Johns 
Hopkins University as a Navy ad- 
junct). The mobile telemetering equip- 
ment (picture No. 2) was the Navy’s 
largest single display. It is no exag- 
geration to report that this new system 
can record on the ground or on a ship, 
with unprecedented accuracy, the meas- 
urements made by as many pickup 
as can be crowded into a rocket, a jet, 
a pilotless airplane or any other ex- 
ploratory missile. Twenty-four f 
of measurements (pressures, tempera- 
tures, angles, fuel flows, etc.) can be 
made by the airborne subassemblies 


ype 
ji] ‘ 


Naval Research Laboratory. Two 
new instruments displayed by the NRL 
for the first time at Buffalo were: 

(1) A ground detector which is 
unique in that it gives directly the 
resistance values on energized as well 
as on de-energized circuits. (Conven- 
tional methods of measuring insula- 
tion resistance either involve multiple 
measurements and calculations, or are 
not applicable to energized systems.) 

(2) A selective gas analyzer, also 
unique, which makes it possible for 
the first time to measure ternary mix- 
tures. For example, if products of 
combustion contain N, H and CQ, with 
traces of O, it is possible to indicate 
either CO, or H without having to 
absorb either of the constituents. The 
“secret” is a new thermal conductivity 
bridge insensitive to either H or CO 

the ternary mixture. 


DBDureau of 
visitors kept crowding around the t ible 


(picture No. 9) on which were dis. 
played a hundred different typ.s of 


aircraft instruments, each one s:aled 


in transparent plastic to show its parts. 
This was BuAer’s showing of a’ de. 


classified aircraft instruments. Anothe 


focus of attraction was the instrumen 
panel of a Grumman F7F-3N nigh 
fighter (picture No. 5) with its raday 
screen on which the enemy aircraft 


is seen at night or through fog. 


Noteworthy results of BuAer’s pro. 
gram of miniaturization and ruggedi. 
zation (picture No. 8) consisted of 
“before-and-after” displays which in. 


cluded: 

1) Old cathode-ray oscillograph weig 
60 pounds, with handles for two men to carr 
it, and new 14-lb. model; (2) Signal generator 
75 Ibs. to 35 Ibs.; (3) Audio oscillator, 37 |ix 


to 25 Ibs (4) Pulse generator, 37 Ibs 
13.5 Ibs (5) Detector amplifier, 55 Ihs 
21 Ibs. (6) Switchboard for 50 switches 


duced from 1800 to 50 square inches front pane 
which took away our breath and made us | 
get to ask about its weight reduction ! 
Miniaturization and _ ruggedization 
involve new techniques in insulation, 
lighter cross-sections with reinforce- 
ment by struts, new mounting mate- 
rials, new shock-mountings, new tube 
grids so sturdy that one official said 
“vou can play ball with these tubes” 
—all of which means saving ship 
horsepower and making more room 
for more ammo—for it must not be 
forgotten that “a ship is a floating 
gunmount to carry ordnance where 
needed.” This program has resulted in 
all-around improvements not only in 
military instruments but in many types 
of industrial instruments which ou 
subscribers will soon be able to buy on 
the open market. In fact, some com- 
mercial instruments shown at Buffal 
showed the influence of developments 
by the Navy—AND by the Army AND 
by the Air Force! 


National Bureau of Standards 


Had it not been for the overshad 
ing Navy exhibit, this report, as 
previous years, would have devote 
much space to the Proficient and P: 
ductive Priests of Precision—th 
friends and counselors of all Instrv- 
ment Men—the guardians of standards 

the originators of so many of 
methods and means. Fortunately, th 
outstanding new instrument demon- 
strated at the NBS booth was the sub- 
ject of an official description whi 
we had received previously and ar 
printing in this isue. So turn to pag 
1016 and read every word—and imag- 
ine the thrill enjoyed by visitors wh 
saw on the CRO screen the entir 
family of curves of whatever tube was 
being tested! 

Also displayed by the NBS was Do 
Rabinow’s amazingly simple gadget 
for reversing an electric motor fror 
full-speed clockwise to full-speed coun- 
terclockwise in 0.0035 second (see Jun 
issue, page 551); a new high-sens!- 
tivity micromanometer with remot 
transmitting feature; and_ vari 
previously-publicized instruments. 
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Simple Chatter-proof Relay Control 


By GEORGE F. SIDDONS, Electronics Dep't, 


-y ENSITIVE constant-temperature 
water baths and similar appara- 
tas using sensitive thermoregu- 

lators for controlling immersion heat- 
ers, cooling coils, stirrers, etc. necessi- 
tate the use of a simple electronic re- 
lay with variable time delay to elimi- 
nate chattering of the relay points. 

Most electronic relays described in the 
literature are unnecessarily elaborate 
and not suited to simple applications. 

Fig. 1 illustrates a simple control de- 
vice which has a variable time delay, 
is comparatively fool-proof, has a low 
maintenance factor, and is economical 
to construct. 

The control apparatus (which could 
be a sensitive thermoregulator) opens 
and closes the circuit at A, actuating 
the relay B. Whenever this circuit is 
closed, the direct voltage from the sele- 
nium bridge rectifier E is impressed 
across the relay coil which has the 


capacitor C in parallel. The voltage 
across this capacitor C increases at a 
rate dependent on the value of the re- 
sistance R and the value of the relay 


> 
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coil B. When this voltage reaches a 
predetermined value the relay contacts 
are closed, placing the controlled appa- 
ratus into operation. 


Indiana University, Bloomington, 


Indiana 


As can readily be seen by the dotted 
portion, identified as Fig. 2, a second- 
ary relay can be added to permit ap- 
paratus requiring heavy current drain 
to be controlled by relays which do not 
necessarily lend themselves to the de- 
sign of the apparatus described. 

Normally, when the control appara- 
tus A is a sensitive thermoregulator o1 
the liquid level of a still, current great- 
er than a fraction of a milliampere is 
undesirable. This necessitates a fairly 
high resistance coil in relay B. 

Undoubtedly, there are many appli 
cations for a device of this type where 
relay chattering is annoying to the ear 
and destructive to relay contact points, 
and where simplicity and dependabil- 
ity are prerequisite factors. Those that 
the writer has constructed have 
used both with water baths and water 
stills, and have given excellent service 


been 


Transparent Reference Grid for Cathode-ray Tube 


By BILLY 


N some recent work it was neces- 
sary to make photographic records 
of the trace of a cathode-ray oscil- 

loscope, from which measurements of 

zero position and signal amplitude 

could be made. It was desired that a 

grid appear on each exposure but that 

it not obscure the trace. This end was 
accomplished by the use of a grid con- 
sisting of fine lines scratched in the 
front of a transparent plastic disk. 
The disk was illuminated internally 
from a point on the edge, and this in- 
ternally-reflected light was picked up 
by the grid lines. In order to provide 
more uniform illumination, the edges 
of the disk were polished and covered 
with aluminum foil to cause the light to 
reflect back and forth 

Fig. 1 is a typical photograph using 
this type of grid. In this work the 
cathode-ray trace was blanked out ex- 
cept for about 30 microseconds every 
sixtieth of a second, thus providing ob- 
servation equally spaced in time. The 
spots directly behind the grid lines are 
clearly visible. Exposure details are 
given with the figure, but the grid lines 
may be made as bright or faint as de- 
sired by varying the intensity of the 
light source. The rectangular surface 
at the bottom of the figure has been 
brightened by scratching. Identifying 
symbols on tracing paper were placed 
over this bright area using transparent 
tape. 

The bright region in the upper right- 
hand part of the figure is caused by 
light which passes out the back of the 
disk and is reflected from the cathode- 
ray tube. This could be eliminated by 
a design insuring that the light enter 
the disk essentially parallel to the 
plane of the disk. More uniform il- 


across the disk. 


M. HORTON, Naval Research Laboratory, Washington, D. C. 


lumination could be achieved by in- 
troducing light at several places around 
the disk or by using a larger disk. 

If accurate measurements are desired, 
the grid should conform to the non- 
linearity and lack of orthogonality of 
the x and y deflection in the particular 


Fig. 1. Reference grid for cathode-ray 
-watt incandescent lamps. Exposure time 1% sec 


tube. Grid illuminated through a plastic 


cathode-ray tube with which it is used 
Both of these can easily be determined 
by applying a known d-c. voltage to 
one pair of plates while a sweep voltage 
is being applied to the other. The grid 
was drawn to correct for the angle of 
deflection but not for non-linearity. 


rod with three 


on 35-mm Super XX at f/1.5 
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A New Compensated-float Method of 
Liquid-level Gaging for Aircraft 


By R. G. BALLARD, 


EFORE describing an improved 

method of liquid-level gaging for 

aircraft, a brief review of the 
art may present a better background 
for understanding the value to be 
gained from the new system; in addi- 
tion, an indication of its proper place 
in the fuel quantity measurement field 
may be attained. 

Perhaps the first gas gage, and often 
used at the present time as a checking 
device, was the measuring stick; this 
was possibly the most certain measur- 
ing method, since it was simple and 
direct, but its disadvantages are ob- 
vious. 

Next in simplicity is the “sight 
tube,” consisting of a transparent tube 
extending below the tank with an index 
connected directly to a float. This gage, 
although subject to breakage, per- 





Fig. 1. Mass floating in liquid. 


furmed quite satisfactorily for light 
airplanes, where the gas tanks were 
located in the wing where the sight 
tube was readily visible. 

To meet the requirements of more 
accurate indication, and to provide indi- 
cations during periods of low visibility, 
the electrical remote-indicating float 
gage! has been used for many years. 
As the size of aircraft increased and 
the range was extended it became nec- 
essary to obtain more accurate indi- 
cations; the capacitance-type- gage 
was developed to meet these require- 
ments. The advantage of this system 
lay in its lack of moving parts in the 
tank, its ready adaptability to mini- 
mize attitude errors (which are im- 
portant in multi-engine aircraft where 
some engines are temporarily inopera- 
tive), and the ease of totalization of 
contents in several tanks. By far the 
greatest advantage, however, was its 
ability to measure the mass rather than 
the volume of liquid. 

The ideal measurement system for 
liquid in aircraft fuel tanks should: 

1. Measure total mass of fuel (since 
available energy is more nearly pro- 
portional to mass rather than to vol- 
ume). 

2. Provide accurate indication dur- 
ing all normal attitudes which may be 
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Aeronautical Engineer, General Electric Co., West Lynn, Mass. 


maintained by the aircraft for any 
appreciable period of time. 

3. Meet the requirements of 1 and 
2 above, with minimum weight and 
maintenance. 

The float-type gage can be designed 
to provide mass rather than volume 
measurement; this is accomplished by 
a change in the float construction which 
can be applied to the present tank 
units and makes use of existing elec- 
trical transmission systems. 

The principle of operation of the 
compensated float may be visualized 
by reference to Fig. 1. A floating mass 
(M) displaces a quantity of liquid 
equivalent to the weight of the mass. 
Thus, for liquids with low specific 
gravity, the float submerges further 
into the liquid, and rises for higher 
specific gravity liquids. This principle 























Fig. 2. Effect of change in specific gravity 
with no change in mass. 


has been used for many years in the 
well-known battery hygrometer, which 
is calibrated to read specific gravity 
directly. 

A more detailed explanation is illus- 
trated by Fig. 2. The total weight of 
liquid in 2(a), (b), and (c) is the 
same, but the specific gravity is differ- 
ent. By proper physical design of the 
float it will remain at a fixed height 
above the base of the tank. For the 
weight of liquid shown in Fig. 2 the 
gage, to which the float arm is con- 
nected in practice, will now provide 
the correct indication regardless of 
specific gravity changes. As long as 
the float remains in an upright posi- 


76 


DENSITY 





TEMPERAT URE Cc 
Fig. 4. Density-temperature characteristics for 
typical aircraft fuel. (Above) 


Fig. 5. Compensated float gage with typical 
float dimensions. (Richt) 


tion, its change in position with respect 
to the top surface of the liquid w 

be the same whether the tank wer 
full or nearly empty. 

Further study of the problem ind 
cates that no compensation is required 
when there is no liquid in the tank, 
and that the compensation should vary 
from zero to a maximum value as th: 
tank is filled. 

Present float gages provide correct 
compensation at one point only. For 
example: Assume that a uniform float 
submerges to a depth of 0.75 inches 
in a liquid of 1.00 specific gravity. 
A change in specific gravity to 1.10 
will cause the float to be submerged 
to a depth of (1.0/1.1) x0.75 = 0.68 
inches. A compensation effect of 0.75 
0.68 = 0.07 in. is thus provided; this is 
the amount of compensation required 

















Fig. 3. Application of compensated float. 


for a mass of liquid equivalent to 
0.77 in. depth at 1.00 specific gravity 

In order to obtain the desired result, 
the float is fastened rigidly to the 
transmitter float arm so that the float 
essentially rests on its side when the 
tank is empty; with a float arm move 
ment of approximately 90 degrees 
from empty to full, the float becomes 
upright to provide maximum comper 
sation at full tank. This arrangement 
is illustrated in Fig. 3. 

In addition to differences in spt 
cific gravity between one lot of fur 
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ind another, an additional variation 
n specific gravity occurs as the tem- 
erature of the fuel varies. As the 
temperature decreases the specific 
vravity increases, and vice versa, re- 
sulting in a change in the volume of 
the fluid without a change in total 


mass. Since the compensated float po- 
sition is determined by the _ specific 
gravity of the liquid, the resulting 


indication is not affected by these tem- 
perature changes. The variation of 
density with temperature, for a typical 
aircraft fuel, is plotted in Fig. 4. 

From the theoretical standpoint, 
exact compensation can be obtained 
for a tank of uniform horizontal cross- 
section area. The “float” would have 
negligible thickness and the pivot point 
would be located at the level of the 
bottom of the tank. 

In the practical case, however, it 
is necessary to take into consideration 
other factors, namely: 

1. Provide sufficient 
friction effects in transmitter. This requires that 
appreciable thickness be built into the float 
The minimum thickness which can be used is 


buoyancy to overcome 


determined by the cross-section area and physical 
shape of the tank, as determined by the size of 
tank opening allowable for insertion and mount 
ing of the transmitter. The compensated float of 
Fig. 5 was designed to meet a specific set of 
these conditions. Fig. 6 shows the actual sample 

2. Float should move through the proper part 
of the tank to provide minimum errors for nor- 
mal variations in attitude of the airplane For a 
tank of uniform circular horizontal cross-section 
no attitude error would exist if the float moved 

the axis of the tank (for all liquid levels 








where the surface of the liquid is elliptical 
Since the conventional float moves through an 
are whose radius is much less than infinite i 
gt} a compromise must be accepted 
In order to maintain accurate calibratior 
of the compensated float gage it is essentia 
hat the Moat be designed so t it | = 
absorption of any liqu this is 
Important thar wit) the standard 
fl ize 
gt ni that int fl 
tl quid s at be 
ong enoucdi to ompe sat or he t 
anticipated change i specifi gravity 
imple f a variation of ©5 percent is ¢ 
float length must be ist 10 per 





depth of liquid his requirement 
licates that the float must be 


lepth of tank 


designed for eac} 


In summation the compensated-float 
gage, for a practical installation, must 
take into account a judicious combina- 
tion of factors which include: 

(a) Theoretical considerations. 

(b) Practical mechanical 
upon limiting conditions 
ng in the airplane. 

(c) Vibration and environmental 
conditions of temperature, 
and humidity. 

In order to evaluate a practical com- 
pensated-float gage a sample (Fig. 
6) was constructed; this was compared 


design 


based exist- 


pressure 


vith a conventional float-gage. Two 
iquids with widely different specific 
vravities, water and kerosene, were 
ised to obtain the data which are 


plotted in Fig. 7. 

Curve A represents the change in 
ndication for the conventional float 
rage as like weights of kerosene are 
ubstituted for water. Curve B is simi- 
ar data for the compensated float. 
results indicate that this com- 
ensated float provides mass_ indica- 
on accurate within approximately one 
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Fig. 6. Standard float-type gage. 


percent of total “full-tank” weight; 
this compares with an error, for the 
conventional float gage, of 30 percent 
which is approximately equivalent to 


the percentage difference in specific 
gravity of the two liquids. 
Empty and Full Adustment 

Float-type gages are usually pro- 


vided with both “empty” and “full” 
adjustments; these adjustments are set 
during installation of the gage in the 
aircraft. The zero adjustment is fixed 
before liquid is put in the tank, a 
given volume of liquid corresponding 
to “full tank” is pumped in, and the 
“full” adjustment set for correct full 
indication. For proper adjustment of 
the compensated float, the zero setting 
will be made at empty tank as before; 
then a given fuel must be 
added to permit the full adjustment 
to be made properly. 


mass of 


Totalization 
Accurate totalization of the liquid in 
two or tanks 
problem by reason of 
tank size and shape. 
type gage, it 1s 
transmitter be 


more may be a major 

Variations in 
With the float- 
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TENTATIVE 
MECHANICAI 
RECORDER-CONTR( 


SCIENTIFIC APPARATUS 
FOREWORD 
Recorder-Controller Seetion of Scientific Ap- 
paratus Makers Association Tentative Stand- 


ards are adopted in the public interest and are 


designed to eliminate misunderstandings between 








the manufacturer and the purchaser and to 
assist the purchaser in selecting obtaining 
without delay the proper product his partic- 
ular need. Existence of a Recorder-Controller 


Section Tentative Standard does not in any re- 
from 
manufacturing or selling products not conform- 
ing with the 





spect preclude any member or non-membe 
standard 


1. Scope and Purpose 


1.1 This standard applies to Chart Drives for 
recording or controlling industrial instruments 
N.B. It does not apply to cam operated con- 
trolers 

1.2 The purpose of this standard 
lish certain 





standard 


rotational speeds as 





an effort to cover the applications in the indus 





trial field adequately while saving « 
suppliers, and manufacturers expense 

from the excessive number of rotational 
called for and made available. It is h 

in standardizing, a secondary It r 

only a less expensive, but an impre luct 





2. Terminology and General Definitions 


following definitions give the 


f the terms as used in tl tand: 


AND ELECTRIC 








Error curves for standard versus com- 


Fig. 7. 
pensated float. 


same current change per unit mass of 
liquid; this is similar to the design 
of the capacitor gage where it is nec- 
essary to obtain the same capacity 
change per unit mass of liquid for all 
tank units. 

Mechanically, the above  require- 
ments may dictate a non-uniform volt- 
age-divider winding in the float-type 
gage (which is relatively difficult to 
produce), and non-uniform capacity 
between the capacitor plates in the 
capacitor gage. 

Conclusion. \ method of compen- 
sation has been described for liquid 
level gages of the float type. This may 
be adapted to existing installation, 
making use of present a-c. and d-c 
electrical systems. The advantages of 
simplicity, ease of maintenance, light 
weight and outweigh, fi 
many aircraft requirements, the pos 


lower cost 











sible disadvantages of moving parts 
in the tank unit. 
STANDARD 

CHART DRIVE SPEEDS 
)LLER SECTION OI 
MAKERS ASSOCIATION 

2.2 Mechanical Chart Drive. \ mechar 
chart drive is a clock-like mechanisr otating 

p vt } t may be f ene Tt 
driving power comes from a hand 

pring 

2.3 Electric Chart Drive. An electri I 
drive is a clock-like mechanisn otating 
spindle to which charts may be fastened. The 
lriving power comes from an electric n 

2.4 Cam Operated Controller. A cam ops 
ontroller is an instrument having in p 
mechanism, practically identic with th ha 
drives covered by this standard, which is 
to drive a cam. The rotational requirements are 
different from those listed for chart drives, ar 


not covered by this standard 


3. Mechanical Chart Drive Speeds 


3.1 Standard: 


Single Speed t Two-Speec 
8 hour oF minute 1 | 
12 hour t hou 
{ hour 





i. Electric Chart Drive Speeds 


i.1 Standard: 


















































































UNESCO and the Instrument Industry 


By RICHARD RIMBACH, Publisher of Instruments 


NEWS RELEASE dated August 14, 1950 and 

just received from the United Nations Educational, 
Scientific and Cultural Organization in Paris, is printed 
below. Every reader of /nstruments, every American 
manufacturer of scientific instruments, every U.S. citi 
zen, every member of the Senate and Congress, and the 
President of the U.S.A., would do well to read this very 
interesting statement. 

The “convention” which Unesco is circulating “to all 
its Member States, and to Members of the United Na 
tions” will be an entering wedge on the part of foreign 
manufacturers of scientific instruments and laboratory 
apparatus to “abolish” our Tariff Laws by circumvent 
ing the treaty-making powers of the U.S. Senate. 

Why does our Secretary of State waste the time, 
money and manpower to send his representatives to 
lorquay, England, to discuss a reduction in tariff duties ? 
( Mentioned on the editorial page of the September issue 
of Instruments.) Any agreements arrived at Torquay 
will theoretically require ratification by the Senate. On 
the other hand, according to the statements in the ac 
companying release (“It [the Unesco ‘convention’| will 
be open for signature at Lake Success, New York 
shortly and will come into force following ratification 
by ten countries’), it will not be necessary for the 
U.S.A. to sign the “convention.” Unesco has 59 Mem 
her States. 

lariff reductions, which already have put many em 
ployees in the Instrument Industry out of work, will 
now bring about the Truman administration's ruinous 
tree trade policy without benefit of the Senate. Surren 
dering the American instrument market to foreign pro 
lucers of scientific and laboratory instruments will not 
mly reduce still further the employment in the U.S.A 
Instrument Industry but will reduce our ability to pro 
duce the weapons for defense and will make it impos 
sible to provide the instruments required by our Armed 
Forces 

\ similar attempt was made in 1929 
from the editorial in the May 1929 issue of /nstruments 

The following is an extract from a statement of Major 
R. W. Pinger, representing the War Department in open 
hearing of Ways and Means Committee on February 23rd, 
1929: 

“The Assistant Secretary of War has designated me to 
appear and show the relation existing between the scien- 
tific instrument industry and national defense. 

“IT have a typical scientific instrument only one of 
some 200 items which the Ordnance Department is sup- 
posed to furnish the Army of the United States in time of 
War. The other departments, Medical, Chemical Warfare, 
Engineers, Air Corps and Signal Corps all have somewhat 
similar but smaller problems. 

“Anything in the tariff which tends to injure the scien- 
tific instrument industry which would make these things 
in time of war would be prejudicial to the national defense. 

“T would like to read a statement by Mr. Benedict Crowell, 
\ssistant Secretary of War during the late war: 

“*The optical industry in the country before the war 
was in the hands of few firms. Several of these were 
under German influence and one firm was directly af- 
filiated with the Carl Zeiss works of Jena, Germany 

optical glass was procured entirely from abroad 
and chiefly from Germany. 

“*There has been developed in this country a manu- 
facturing capacity for precision optical and instru- 
ment work, which, if desired, will render us independ- 
ent of foreign markets. 

“*At the present time American manufacturers are 
in a position to make instruments of precision equal to 
the best European product, and the industry will con- 
tinue, provided there is an adequate market for its 


| quote below 
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product. Such a market will exist if universities a 
commercial laboratories of the country will obtain s 
entific apparatus from American manufacturers rath 
than import it from abroad as was the custom.’ 
“Three years later the 1922 Tariff eliminated duty-fr 
importation, thereby giving protection which not mere \ 
the industry but our scheme of national defense needed 
At that time the attack on our Tariff Laws was ma 
by foreign instrument manufacturers; now it is ben 
made by an organization of a supergovernment. In 19. 
| wrote an answer to these attacks and this answer 
reproduced on the following pages 
Every American reader of /nstruments should wri 
or wire the Senators from his State and the Congres 
man from his district to avert this attempt to withdra 
our tariff protection and throw away America’s futur 


UNESCO/MC/RO 
Paris, 14 August 195 
UNITED NATIONS EDUCATIONAL, SCIENTIFI¢ 
AND CULTURAL ORGANIZATION 
WORLD AGREEMENT WILL ABOLISH DUTIES ON 
SCIENCE EQUIPMENT, BOOKS AND FILMS 


Scientific instruments, apparatus and collections intended 
for education or research will enjoy duty-free entry under 
a new international agreement which Unesco is sponsor- 
ing as a means of reducing barriers to world trade in edu- 
cational, scientific and cultural materials. The text of the 
convention was approved by Unesco’s 59 Member States 
attending the recent General Conference of the Organiza- 
tion in Florence. 

The “‘Agreement on the Importation of Educational, Sci- 
entific and Cultural Materials” will also permit the free 
import of books, newspapers, periodicals, maps and charts 
To aid their circulation further, contracting governments 
will grant licenses and foreign exchange for publications 
consigned to public libraries. A special article in the con 
vention provides for the duty-free entry of all books and 
other educational material for the blind. 

Duties will also be lifted from educational, scientif 
or cultural films, filmstrips, newsreels and sound record 
ings. Paintings, drawings and sculpture will likewise lb 
freed from tariff restrictions. 

Scientific instruments and apparatus will enjoy exem} 
tion provided, firstly, that they are intended solely for edu 
cational or research purposes and are destined for recog 
nized educational or scientific institutions; secondly, that 
materials of equal scientific value are not already being 
manufactured in the importing country. Other materials 
which will be admitted duty-free, if consigned to approve: 
institutions, include patterns, models and wall charts; and 
architectural, industrial or engineering plans or designs. 

Unesco is circulating the convention to all its Membe: 
States, and to Members of the United Nations. It will lb. 
open for signature at Lake Success, New York shortly and 
will come into force following ratification by ten countries 

The United Kingdom Government has announced that 
it will submit the text to Parliament for ratification. Bel 
gium, France, Luxembourg, the Netherlands and Switzer 
land are among other countries which are expected to tak: 
quick action for legislative approval. 

Following its adoption at Florence, the Director-Genera! 
of Unesco, Dr. Jaime Torres Bodet, said the new world 
pact represented a substantial contribution, in the tech 
nical field, to mutual understanding and peace. He urge: 
swift action to bring it into force. 

This is the second international agreement to be spon 
sored by Unesco. The first, which is designed to abolis! 
duties, quotas and licenses hindering the movement of films 
recordings and other audio-visual aids to education, ha 
now been signed by 18 countries and ratified by 3 (Norway 
Yugoslavia and Pakistan). 

Both conventions are expected to be of considerable ai 
to importers and exporters in countries taking part i 
Unesco’s International Coupon Scheme, since they will lif 
tariff and other restrictions on materials which the schem 
covers—books, periodicals, scientific materials and educa 
tional or scientific films . 
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The Proposed Tariff and 


Instruments 
Richard Rimbach 


N the March 29th and April Sth issues of SCIENCE there appeared 
I advertisements of foreign scientific nstrument manufacturers, which 
attack the proposed tariff on imported scientific instruments. These 
(reproduced on the following pages) strike the editor as being an 
unfounded reflection on the American scientific instrument industry 

As some of the statements made in these advertisements are not 
in accord with the facts and tend to give the instrument user a false 
impression of the purpose and results of the proposed tanff, the fol 
lowing facts are submitted 

These advertisements, which are very similar in general tone, state 
that the proposed tanff “may soon double the price of all scientific 
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Similar predictions were made in 1919 when a pamphlet 


ut America by 


ipparatus.” 
signed “Friends of Science™ was distnbuted ¢ 
foreign manufacturers 

The “Friends of Science” Circular said that the 1922 Tanff would 
promptly result in manufacturers advancing their prices, and domestic 





instruments will reach a level of price to cause further serious concern 
to the teaching institution, with the result of retarding scientific prog 
ress 

The facts set forth in the following editonal in Industria! and En 
gineering Chemistry, April 1929, show that just the reverse has hap 
pened 

The American Economist, January 7, 1921, exposed the 
Science” Circular in an article entitled “Propoganda for German In 
in which it said 


“If the instigators of this circular were as much interested in the 
advancement of science and education as they would have us be 
heve they are, then why make an anonymous plea’ 

The fact is, more likely, the authors of the above propaganda 
are importers of microscopes and kindred instruments, who are 
thriving at the expense of American labor. Unless the domestx 
production is given the benefit of protection, the Germans wil! have 
full control of the market, the domestic industry having been wiped 

nal. sc 


Friends of 


struments,” 


out of existence. Prices will then rise anad educatio 
and philisophical institutions will pay more 


ve 


The statement is made that an increase in duty had been asked 


for on Microscopes and accessories, etc This is contrary to the facts 


The exact words of the American instrument industries 
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DRAFT GAUGE 


for Quick, Accurate 2 
Measurement of j 


LOW PRESSURES 4 
and DRAFTS all 





HIS handy gauge is widely used 

for measuring low pressures, 

drafts and differentials—such as 
furnace drafts, pressure drop across 
filters, and velocity pressures; also 
pressure drop across displacement 
meters and pressure measurement 


on bell provers. 


It is a direct reading instrument with 
an inclined tube giving increased 
scale length to permit accurate read- 
ings of fractional inches of water 


pressure. 


Housing is of dull black crackle with 
bracket for wall mounting, having two 

adjusting screws for leveling. Each 
gauge is individually calibrated, in 


suring extremely accurate operation. 


Available in Single-Tube, Two-Tube 
and Three-Tube styles. Sturdily built 
for long, carefree service. Each gauge 
sel is furnished with standard accessories 


ready for operation. Write forBulletin4. 


4 THE MERIAM INSTRUMENT COMPANY 
10958 Madison Avenue, Cleveland 2, Ohio 


Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
in Cansda: Peacock Bros., Lid., Montreal 


ERIAM ; 


wiluments | 


ESTABLISHED 1911 











MANOMETERS, METERS AND GAUGES: FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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HOUSING PROBLEM SOLVED... 


at low cost! 

New Gilbarco instrument housings for 
petroleum and chemical industries. 
®@ Available in four sizes. 

© Die-formed of automobile body steel. 

© Completely weatherproofed, insulated. 


@ Available with or without 11” 
square glass windows. 


®@ For wall mounting, horizontal pipe 


ei. Aine of ei 





Easy to read and adjust instruments, 
replace tapes or recording discs. Can be 
disassembled without tools! In addition 
to housing process control instruments, 
Gilbarco cabinets are being used for 
outdoor manual or motor-operated 
control valves, small vertical pumps, 
fire blankets, weather stations, outdoor 
interplant telephones, bulk terminal 
gauges, and many other purposes. 











Write for full 


information 
CILBERT AND BARKER 


MANUFACTURING CO. 
West Springfield, Mass. 














GAS 
ANALYZER CELL 


Sealed in Glass For: 

@ CONSTANT ACCURACY 
@ LONGER LIFE 

@ TROUBLE-FREE SERVICE 


In a VECO cell all sensitive elements are sealed in 
glass— protected from clogging residues—safe with 
explosive gases, unaffected by corrosive gases. 
VECO gives researchers a higher efficiency with 
its dependable trouble-free service and constant 

? calibration. Write for details. 


@ END THIS! 


This enlarged ohoto shows carbon and 
oil impurities clogged in old-style un 
protected filament after chemical or 
exhaust gas analysis. Result is changed 
resistance, inaccurate readings, after 
short use. 


é 
Victory msgs, 
744 Brood $1. Nework, New Jersey VECO CELLS 


ELECTRONIC AND THERMAL CONTROL INSTRUMENTS © ACTUATORS © GAS CELLS 
COMBUSTION TYPE STARTERS © FINE WIRE PLATING © PURIFIED ZIRCONIUM 
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That “Sextants, Octants, photographic and projection lenses, 
opera and field glasses, telescopes, microscopes and other optical 
instruments,” be classified under paragraph 228 at 45% duty exactly 
as they have been classified for the last seven years, and were class 
ified in the 1909 tariff. 


This advertisement states further that “Recommendation has furthe 
more been made that duty be assessed on a basis of U. S. value ir 
stead of the present method.” The American scientific instrument i: 
shustry never made such a recommendation. 

Under the caption “THIS IS EVIDENT,” the foreign advertiseme: 
then lists five things, which will supposedly happen, if the new tan 
act becomes effective. These are considered in sequence below. 


1. The admitted purpose of the tariff is to permit the manufacture 
of a country to overcome unfair competition due to lower lak 
charges, depreciated currency, Government subsidies, cartels and othe 
artificial advantages. 

The names of the-three English firms—Adam Hilger, R. J. Bech 
and W. Watson & Sons are drawn in with the German firms. I: 
England scientific instruments and apparatus ‘are classified in their 
Tariff as “Key Industry Goods” and carry 50% duty, the highest 
ad valorem duty in their entire tariff—they make no exceptions. 


avi SCIENCE washes dd 








TARIFF 


12 the Guty On scientific inctrements wes JOH wih © previeven tor Suty tree 
Poweational, ote  inetitetions 
law of 1922 inereseed the Guty te 40@ and ebotiohed Guts free imporistion 


sent a determined effort is being made to increase the 
er, even up to GOS, and te change the valuation system 
will increase the duty still more. 


Higher Duty Means Higher Prices d 


for the domestic product as well as for the imported one. The domestic manufacturer, 
having already im the present rate a more than ample protection, would bave such a 
mary to play with, that competition of foreign-made instruments in this country would 
become almost impossible. Imported instruments on account of their relatively high 
prices have maintained themselves on the market with difficulty, Generally speaking 
they have sales possibilities only if they are of obviously better quality than competing 
domestic instruments, or if there are no similar domestic instruments. A still higher 
duty may make importation practically prohibitive and establish a monopoly for the 
small group of domestic manufacturers. 







Among others the following organizations have protested against the proposed 
changes in the tariff 
The Perchasing Agente of Universities and Colleges bave Bled & brief both with the Ways 
the Greate Yienace Commision aohing for duty free importation for 
he pre — Tarifl Act they say: ‘It in mot eraggrrat 











rest to etote thet ederation te bring tased, © condition which ia uaivereally 6 
cepted me being @ deterrent to education edvascement."* 
The Americas Associative of Muscume flied a bricf also oe ing for the restitution of 
a letter of the Philadelphia Aq codeny of Natural Sew The 





" In ‘ 
Propossivon very sicly ap rhc 1 10 the levying of aetp on erieutie inctremvate aged 
om derert reererch.” 


The Americas Mediral Assorintion are & protest with the Com 











duty om 
Moone of the Hever of 





be Committce on Woys and 
. “ Pay Represcetatives 
Similar proteste have bere fled by the American Mospital Organization 






duty may send their protests to the Commattce on Ways and Means wm 
whose hends the maticr ws at prescat, and later to the Senate Pinence 


Scicatists and organications who ere opposed to a further increase 
Committer, also to the Representatives and Senators of their districts. 








The respective porsgraphs of the present tariff law of 1922 are 


and laborstory instruments and apperstes, ¢tc.'* 


CARL ZEISS, ine. 406 Fie Avense, New York 
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When the War came the English exacted a promise of protectio 
for the scientific instrument industry which they would have to develo; 


that promise has been redeemed. The Americans did not ask for 


promises, they went ahead and developed the industry 
The following is extracted from an editorial in the INSTRUMENT 
WORLD (an English Instrument publication) 


SAFEGUARDING AND SCIENTIFIC INSTRUMENTS 
» which the label “Safeguarding” is applied has 
c subjec t of many warm discussions by industnalists, econ 
1 An admirable review of the whole matter has 
cen p hed in the TIMES TRADE AND ENGI 

NEERING st PPLEMENT 

The Safeguarding of Industries 1921, had two objects 
One was the safeguarding of a definite hist of so-called “key in 
dustries”; the second was to make provision against the effects of 
n of currencies of certain forengn countnes 
products safeguarded were, of course: optical 
glass, optical elements and i ic and lamp-blown 
glassware; laboratory porcelain, scientific instruments, gauges, wire 
less valves and vacuum tubes 

Discussing the vital question—What 1s a Key Industry?—the 
writer of the TIMES articles says, of instruments in particular 

“The vital importance of optical instruments and the optical 
glass and elements required in their manufacture, for the military, 
naval, and air forces, and for every kind of scientific and medical 
research and the supervision of industrial processes, needs no 
demonstration. The fact that before the War nine-tenths of the 
optical glass used in this country (England) was imported from 
the Continent, and that the British optical instrument industry, 
though very efficient, was so limited in range and output that 
there was very great difficulty in supplying the requirements of the 
Forces, are sufficient evidence of the need for some aid to both 
branches of the industry.” 

Again: “The schedule heading ‘scientific instruments’ covers a 
wide range of non-optical instruments which are absolirely essen 
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* | POTENTIOMETERS 
Bech 
s. |i a his tl a eas ee te . ee smbly is just . 
th [his three-gang precision potentioneter assembly is just one 
er “- ° , > . . 
phest more example of Fairchild’s answer to customers’ special-appli- 
' cation problems. 
: The assembly combines on a common shaft, two 736 non- 
linear potentiometers, specially wound to an empirical func- 
, tion, with a highly accurate (.15% ) 747 linear unit. Ganging 
| in this manner saves considerable space and virtually eliminates 
error accumulation such as would occur if each unit were op- 
srr leap SEEING IS BELIEVING WITH 
( Fairchild’s Potentiometer Sample Laboratory engineers can 
: help you in analyzing your special applications. Write complete 
> details on your requirements to Dept. 140-11B1, 88-06 Van STAINLESS STEEL 
} Wyck Boulevard, Jamaica 1, N. Y. 
| 0 
a Pp 
‘ (fe *2) 
) q Extremely sensitive, accurate and durably made of high 
! ’ quality stainless steel, you can depend upon Rochester 
3 Dial Thermometers to indicate temperature changes 
| | CAMERA AND INSTRUMENT CORPORATION . crs hater ling 
| i quickly in all types of service. There is no squinting at 
| ; hard-to-see mercury columns. Big, bold dials permit you 
: to take readings at a glance. You see quickly ... and can 
believe what you see! 

The new precision bi-metallic element is extremely 
sensitive, quickly reflecting temperature changes. It is 
free from indicator vibration and extremes in temper- 
ature do not cause distortion. Rugged construction guar- 
antees long life. All exposed parts are stainless steel. 

Rochester Dial Thermometers are available in many 
types,stem lengths and scale ranges. For specifications and 
prices on these or any other combinations, mail form. 

No. 1725=3" dial No. 1750=2” dial No. 1825=6” dial 
Stem lengths 214", 314”, 6”, 9”, 12”, 15”, 18”, 24” 
cho One piece Sockets—to fit all stem lengths 
~— TEMPERATURE RANGES 
; Fahrenheit Centigrade Dual Scale 
ENT —50t0120°F. 50to 350°F. —70 to 160°C —90 to 130°F 
—70 to 150°F. Oto 500°F. —10 to 110°C —70to 56°C 
ee e a Oto 200°F. 150 to 750°F. 0 to 150°C 
New! di metric 0 to 300°F. *200 to 1000°F. 0 to 300°C 
30 to 240°F. 100 to 400°C 
CONTROLLED VOLUME CHEMICAL PUMPS *Not recommended for continuous operation above 800°F. 











These are positive displacement, precision metering 
units, with the exclusive Milton Roy double-ball 
check liquid ends, powered by simple air cylinders. 
Plunger stroke length (capacity) is adjustable while 
operating by means of screw and hand-wheel. 
Capacities from 0.4 to 405 GPH. Pressures to GUARANTEED ACCURACY 


20,000 psi. Plunger diameters from 5%” to 31%”. For 





controlled volume pumping... practically all chemi- | ROCHESTER MANUFACTURING CO., INC. | 
cals, slurries, solids in suspension etc. Sanitary liquid | | 
‘ s a ‘, 85 Rockwood St., Rochester 10, N. Y. 

ends are available. Ideal units for automatic feed | | 

Systems. Wrie for Buliectia #5u. | We require dial thermometers with temperature range | 

| of to : dial; stem. | 

| Please quote | 

MILTON “fxoy COMPANY = i | 

Company | 

1309 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18, PA. | ee | 
‘ ity State 
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‘stub” position crimps 
are possible with 


AMP’S NEW PNEUMATIC TOOL 







INTERCHANGEABLE HEADS 
FOR CRIMPING 
SOLDERLESS TERMINALS 
ON WIRE SIZES 

FROM =6 TO =1/0. 


This sturdy AMP tool features 
interchangeable crimping 
heads for either conventional 
“side position” or novel **end”’ 
position crimping, as well as a 
double set of handles and trig- 
gers. A suspension loop enables tool to be supported from 
above. Aircy linder isconstructed of seamless tool steel—safety 
factor 300%. Toggle action jaws insure complete crimping 
cycle. Operates from standard shop outlets of 85 p.S.i. 


AIRCRAFT-MARINE PRODUCTS INC. 
1506 N. 4th Street, Harrisburg, Pa. 





CANADIAN REPRESENTATIVE: R. M. Hutcheson, 10 Nordale 
Crescent, Hardington, P. O., Toronto 15, Ont., Canada 
AMP Trade Mark Reg. U. S. Pat. Off. Elgin 5647 


Z9 HICROFLEX 


RESET TIMER 


MICRO TIME SETTINGS 


The double Microflex Dial permits 


settin 


U. S. Patents Pend ng 


g the timer right on the dot 
—like a Micrometer. One complet. 
turn of the inner dial advances the 
outer dial one division 


L 

f Qin, 7200° 
hk sé 200 

RP SS < 
SS Pimps 





° \ : 
fo 7200” DIAL ag a 
- The patented Microflex Threaded 
Axle and Pinion uses 20 turns of the 
dial. Multiplied 20 times, 7200°, for 
more accuracy 
@OVER 100 TIMER OPER- 
ATING COMBINATIONS 
Each one of the three separate 
Microflex contacts can be set for 
seven different actions. Selection 
of the exact combination desired 
will eliminate additional relays 


Write for BULLETIN 110 

Tid, — 7 (a VAS S| 
O-G—-Or 

aaa aaa ty 

INTERVAL REPEAT CYCLE COUNTERS oor 





*WIDER RANGE OF 
nayeoranares 


Our machines equipped with 
croflex Timers will have added 
u y Jobs requiring short or long 
time period can be accurately con- 
trolled by setting the Micro Dial 
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wal for the fighting forces, and are of prmary importance also for 
physical and chemical research work and in many industrial oper- 
ations 

It was undoubtedly in the minds of those who framed the 1921 
Act to select for safeguarding industries of high future potential- 
ites. They reahzed—perhaps even more clearly than the members 
of those industries selected for safeguarding—that future prosper 
ity and progress would very largely depend on the virility and 
both technical and financial advancement of the “key industries.” 
How far the passage of time has materialized the hopes entertained 
must be left for others to judge. —-instrument World, London, 
Jan. 1929, page 260 


2. Prices for domestic instruments are not influenced by the tariff 


The 1922 tariff increased the duties and since then the American prices 
have heen reduced, as is evidenced by th following editorial in the April 
issuc of INDUSTRIAL © ENGINEERING CHEMISTRY 


The man who si a yuadruple-effect, centrifugal of high capac 
ty, a diffusion hatte or a lst of modern filter presses may be 
inclined tu pass by as ped he laburatory equipment and sup 
phes. But the successful operation of plant equipment practically 
always depends upon laboratory control, and new equipment is 
both designed and installed as the result of problems labonously 
worked out with laboratory equipment. It seems fitting, therefore, 
to call attention to contributions which have been made of late to 
the progress of chemistry in America by the makers of scientific 
ipparatus 

This is not the place to discuss new pieces of equipment or 
new sources of supply, but we do wish to point out that the cost 
{ laboratory equipment to the user is lower now than it was 
hefore the Tanff Act of 1922 was passed. Comparing the prices 
{ 1920 with those of 1929, it is found that, with a quality and 
sccuracy higher than at the earlier date, the average price ol 
chemical glassware, such as “resistance” glass beakers and flasks, 
s, separatury and chemical funnels, is 





hurettes, cylinders, pipet 
4% lower Glassware with a low coefficient of expansion is sold 
$% less, and smaller quantitics than formerly 





In metal 


1 apparatus, where substantial improvements, have been 
ade on design and construction, the prices of one manufacturer 


ire 27.7% lower than in 1920, while the average of 1000 different 


items taken from another list shows a 17.4% decrease, and only 
5% of the lot show an increase in price. In all these cases the 





higher cost was due to expensive improvements ; 

In another shop, labor-saving devices have enabled better 
apparatus to be sold at prices which show an average decrease of 
23.2% in selling prices. In chemical porcelain ware a flat 40° 
reduction has been made in the sales prices applying to over 400 
different items. In optical instruments many have been completely 
redesigned and so greatly improved that a companson between 
1929 is impossible. If these new y-comparative items 
minated and the computation is made acc 
1 whole, there is a decrease of 8 4%. For example, a microsc 
umbers is ne iced a 20 ‘ ym pared “ 
If the ne 
) increase 
hst is s notwithstanding 
the period under discussion. In 
decrease of 18.1% is registered 
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provements have been made in design 
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reagen 
of 600 chemicals 
facturer listed 750 
ists 2450. The comparison as above 


some of these 





latter mar 








tems can 








very little imterest to ¢ 





rtant an item in 
e sold in Jarge quant 
lower. It is estima 











that a weighted average of this list of chemical reagents wo 
how a price reduct f than 50% as compared with 
ent prices in 192 The prve of the entire line of domestic lat 
atory t and supph heen reduced 18% since 192 
J this ed a red price ite imported 
f = dande . , . 
E pe | A ‘ t 
America are lower than t r in the ex P 
y which as the reve p 14 
All of these data are interesting as st he ef { the 





scientihc apparatus maker and the mar of reagent and 


research chemicals in America to deal fairly with their customers 





‘. At the present time there are but few instruments which are not 


manufactured here. The American manufacturers are able to mak 
instruments cqual to the best foreign product 

The following is an extract from a statement of Mr. Benedict Crow 
cll, Assistant Secretary of War during the late war 





present time American manufacturers are in a posit 
iT instruments of pre n equ the best European prod 
ct, and the industry will continue, ¢ ed there 1s an adequar 





market for its product 


4. No monopoly will be created, as there are a 
mstrument manufacturers in this yy 
both large and small, are listed in INSTRUME NTS’ files 

5. Our American protective tariff 1s called “a tax on research 
whereas the American Scientific instrument industry is recognized b 
the research workers as essential to their work Dr. E. R. Weidlein 
Director of The Mellon Institute of Industrial Rk search, 1n a letter t 
the Ways and Means Committee. says 


these heme ndustnes to meet ¢ ir daily 


vumber « 
ifacturers 








We depend constantly upo 
necessities. -1 do not advis 
ne extension of duty-free privileges.” Another Research Director 
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: ACCURATE eae 


Low cost 94S analysis! 


SENSITIVE... 
COMPACT... 
RUGGED... 


2 


, 
Sewy 





New gas flow systems and cell 
geometry feature the improved 
1950 GOW-MAC models. The fila- 
ments used in the various cells are 
evaluated and selected to higher 
standards than ever 










STANDARD ON PANEL 


The best all-purpose T/C 
cell. Standard fittings per- 
mit high flexibility in gas 
flow train arrangements; 
diffusion passages suitable 
for wide variation in gas 
sample flow rate. Epecially 
good for student work. 
M/K or M/T filaments. 
RECORDER CONTROLLER 
MODELS 
Double mass for greater heat iner 
tia. Super selection for highest 
heat stability 


Write for the new bulletin OF-950 


GOW-MAC INSTRUMENT CO. 
"A =. 22: LAWRENCE ST., NEWARK 5, NEW JERSEY 





THE COMPLETE LINE 


Now furnished in stainless steel bulb and nut, Mar- 
shalltown dial thermometers are accurate, compact, 
durable instruments for the indication of liquid or 
gas temperatures. They are available in a variety 
of temperature ranges from minus 40° F. to plus 
500° F. Actuation is positive, direct with full free- 
dom — no gears or pinions. Available in sizes 2”, 


234”, 314” and 4%”. 


WRITE TODAY FOR FULL DETAILS AND PRICES 


Marshalltown Mfg. Co., Marshalltown, lowa 


GOW-MAC IMPROVED 
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That's right—Barton Flowmeters 
need no maintenance at all. The usual sources 
of trouble, such as loss or emulsification of 
mercury ... pressure-bearing leaks ... the need 
to lubricate... condensates collecting in the 
housing... over-ranging damage... pen flut- 
ter—all have been eliminated, thanks to these 
exclusive features: 


@ Rupture-Proof Stainless Steel Bellows 

@ Torque-Tube Drive 

@ Self-Draining Housings 

@ Pulsation Dampener, Adjustable 
Externally 








@ Model 200 


Indicator 


@ Model 202 


Recorder 





for measuring: 
FLOW e LIQUID LEVEL e DIFFERENTIAL PRESSURE 
Write for details on the service-free construction of Barton 
Meters in Bulletin 11C4 


1925-1950 


25 YEARS OF PIONEERING 
: BRING YOU THE 4 


MODERN BARION FLOW VF | 


IG 


BARTON 
INSTRUMENT CORPORATION 
1431 SO. EASTERN AVE., LOS ANGELES 22, CALIF. 


st 
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yw Compute Flow Data 
by SLIDE-RULE! 





@ Without curves, tables or cal- 
culating machine, you can now 
make speedy calculations of 
flow data within the accuracy 
of usual tests. The new Foxboro 
12” Flow Rule, designed specif- 
ically for flow calculations, can 
be used for all fluids—-for com- 
puting orifice, nozzle or venturi 


sizes, flow rates, orifice differ- 
entials and other information. 

This handy aid is finely, accu- 
rately constructed from mois- 


ture-proof, non-warping plastic. 
Price complete with leather 
case, $25. Send your check or 
formal order to The Foxboro 
Co.. Book Dept., Foxboro, Mass. 





You can be sure if your products 
pass a vibration fatigue test—sub- 





Produces Vibrations 
Vertically 





stantiates design and construction materials—frequently ex- 
poses excessive material. Many things can be learned from 
tests. A ‘must for electronic, aircraft and automotive parts 
and assemblies. Hundreds in use. Models to handle parts 
from 10 Ibs. to 100 Ibs.—choice of vertical or horizontal table 
movement. Frequencies of 600 to 3,600 v.p.m. Special ma- 
chines to order. Catalog F contains treatise. 
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J. V..N. Door, says that the duty-tree importation of scientific instru 
ments would create a barrier to scientific research in America by 
depriving its laboratories of a domestic source of supply. for the 
appliances with which to work. Dr. E. C. K. Mees, Director of Re 
search, Eastman Kodak Company, in a letter to the Ways and Means 
Committee, states: “As the Director of a large research laboratory wh« 
is extremely interested in seeing research prosper in this country, | 
respectfully bey to advise that the duty-free privilege suggested be not 
extended in the new tariff bill now pending.” This same attitude 1s 
held by many research men throughout the country. 

The advertisement states that the Educational Buyers’ Association 
have definitely opposed an increase in tariff rates and recommend a 
return to duty-free importation of scientific apparatus. Many “Edu 
cational Buyers” appreciate that spending on the American basis is 
consistent with the privilege of earning and receiving on the American 
hasis. Several Members of that Association have already protested 
against duty-free importation. 

The total annual expenditures of educational institutes for scientific 
equipment, when compared to building maintenance, salaries, libraries, 
athletics, cte., represents so small a percentage of the total annual 
expenditures, that were all expenditures for scientific apparatus cur 
tailed the reduction in total expenditures would be inappreciable. 

The John Price Jones Corporation reports gifts to educational insti 
tutions of 129 million dollars in 12 months (1928). Surely the Amer 
ican protective tariff policy contributed to the prosperity that made 
there gifts possible. To put the products of a particular group of Amer 
ican workmen on a duty-free basis means that those workmen must 
sell their time on the lower foreign basis or obtain other employment 
If the idea of asking particular groups of Americans to sell their 
services on a duty-free basis is to effect a material saving to educational 
institutions, the instrument makers would be about the last group 
called upon in the order of expenditures. 

Major R. W. Pinger, representing the War Department of the 
United States in open hearing of the Ways and Means Committee 
stated: 

In the seven years which have followed (1922) the scientific 
instrument industry has become more efhcient. However nothing 
has occured which makes it one whit less important to the military, 
and for that matter, naval, protection of the country. On the con- 
trary, the scientific progress in the martial arts emphasizes more 
than ever our dependence thereon. It is believed that the RES- 
TORATION OF THE DUTY-FREE PRIVILEGE TO UNI- 
VERSITIES—WOULD BE OF SERIOUS DETRIMENT TO 
THE NATIONAL DEFENSE. 

The advertisement also states that the “American Association of 
Museums had filed a brief opposing duty on instruments for scientific 
institutions engaged in direct research.” They did state an intention to 
do so, but when they learned the facts they filed a brief saying that 
they did not advocate free entry for research. A copy of the para 
graph added to the brief with reference to Paragraph 1706 of the free 
list follows 

In order to correct a misunderstanding that has developed, we 
call attention to the fact that we do not here or elsewhere advocate 
free entry of optical or other instruments for purposes of research 
by institutions engaged in research. We did intend to offer a 
suggestion to the effect, but we withdrew the point. The suggestion 
to which reference is made in the foregoing two paragraphs, 
namely, that of free entry for technology exhibits, is obviously a 
different matter altogether, and we believe that it is one of no 
consequence to the instrument industry 

AMERICAN ASSOCIATION OF MUSEUMS 











“HEAT INERTIA” 
IN PROBLEMS OF 
AUTOMATIC CONTROL 
OF TEMPERATURE 


By VICTOR BROIDA 
Consulting Engineer and 
Process Control Specialist, 
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NEW FEATURES—NEW ADVANTAGES 
BALDWIN TYPE “‘L’’ INDICATOR 


{ FOR EXPERIMENTAL 

STRESS ANALYSIS 
IN 

PRODUCT DESIGN - 

RESEARCH «+ TESTING 





gage factors of 1.77 


Ask for 


Designed for use with SR-4™ gages 

to 2.20. Battery-operated; converter available 

Bulletin 312 

* INCREASED CONVENIENCE. Fach step increased to 20,000 
microinches/in 

® GREATER BALANCING RANGE. Range Extender doubled to 
20,000 microinches 

* ADDED ADAPTABILITY. 
external bridge 

* INCREASED VERSATILITY. Oscillator jack for special problems. 


THE BALDWIN LOCOMOTIVE WORKS, Philadelphia 42, Pa., U.S.A. 
Offices: Philadelphia, New York, Houston, St. Louis, Chicago, Cleveland, 
San Francisco, Washington, Pittsburgh. In Canada: Peacock Bros., Ltd., 
Montreal, Quebec. 
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Cambridge Recording Cas 
Anra'ycers continuously analyze and 
simultaneously record as many as six 
constituents of a mixture of gases. It 
makes possible substantial savings in op- 
eration of kilns, production of inert gases 
and in metallurgical, petroleum and other 
chemical! processes. Cambridge also makes 
pH Meters and single and multi-point pH 
Recorders for a wide variety of applica- 
tions. 

Send for literature. 


CAMBRIDGE 
GAS ANALYZERS 
Cambridge Instrument Co., Inc. 
3742 Grand Central Terminal, New York 17, N.Y 
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MOELLER 
INDUSTRIAL THERMOMETERS 


... Built upon Four Generations of 


GUARANTEED ACCURACY 


@ Engineered to meet the exacting demands 
of modern science and industry. 

@ Designed with the exclusive, patented Moel- 
ler Red Reading Glass for quicker, easier 
reading. 

@ Sturdily constructed to assure years of last- 
ing satisfaction 

@ Available in 5, 7, 9 and 12 inch cases, with 
fixed or separate socket connections, in 
straight and angle form, with any desired 
scale range 


For 80 years Moeller Products have set the standard of 
accuracy in the design and manufacture of temperature 
indicating, measuring and recording instruments. Send 
for the new Moeller Catalog, now on the press, and liter- 
ature covering —— 






HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 





INSTRUMENT COMPANY 
132nd ST. and 89th AVE. * RICHMOND HILL 18, N. Y. 
Representatives in Principal Cities 
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Curve Generator 


for Electron Tubes 


WASHINGTON, D.C.—An instrument which gives an 
instantaneous visual display of electron tube charcteristics 
has been developed by Milton L. Kuder at the National Bu- 
reau of Standards. The curve generator plots directly on 
the screen of a cathode-ray oscilloscope the family of plate 
current versus plate voltage curves for any receiving tube. 
A standard rectangle is displayed along with the character- 
istic curves to provide a direct scale for voltage and cur- 
rent readings. In cases where the tube characteristics are 
not known or where an unusual combination of supply 
voltages is to be used, the curve generator can provide the 
necessary tube data at a great saving in time and labor. 

The plate voltage applied to the tube under test is swept 
continuously from zero to predetermined positive values. 
The voltage drop appearing across the plate load resistance 
is then a measure of the plate current. This voltage drop 
is applied to the vertical deflecting plates of a cathode-ray 
oscilloscope and the plate voltage itself to the horizontal 
plates. The combined voltages generate a plate current- 
plate voltage curve on the oscilloscope screen for the entire 
sweep interval. The sweep sequence is repeated automat- 
ically for several values of grid bias, forming the family of 
plate characteristic curves. A series of bright dots appear- 
ing at the end of each curve in the family gives a useful rep- 
resentation of the load line of the tube for the operating 
conditions selected. 

In addition to producing plate characteristic curves, 
the new instrument can provide a visual representation 
of plate current versus grid voltage. In this case the 
oscilloscope display is particularly convenient since grid 
voltage increments are directly defined by calibrated verti- 
cal bars appearing on the oscilloscope screen; a standard 
current reference is given by a horizontal bar. All of the 
possible displays are produced by the curve generator with- 
ut overloading the tube under test. Over-all accuracy of 
voltage and current readings from the oscilloscope screen is 
within plus or minus five percent. 

A complete family of curves is retraced sixty times a 
second; the resulting image is stationary and free from 
flicker. Characteristic curves may be quickly obtained in 
permanent form by photographing the screen image with 
a regular oscillograph camera. Electronic research and de- 
velopment organizations would find this procedure ex- 
tremely valuable on many occasions. 

All of the driving signals are produced in the generator 
by a single master oscillator. Voltage excursions for the 
tube under test are obtained from the oscillator in the form 
of a rising sawtooth wave whose magnitude is controlled 
without any oscillator loading effect. A cathode follower 
isolates the power supply for the tube under test from the 
rest of the generator circuit, so that only the plate current 
of the tested tube is plotted on the oscilloscope. 

When the sawtooth plate sweep signal is most negative, 
the master oscillator sends a pulse into a pulse former. 
Pulses from the pulse former then operate a step counter to 
provide a fixed bias voltage for the grid of the tube under 
test, successively becoming more positive. Each time the 
plate voltage is driven negative the grid bias voltage rises 
to a new level. These stepwise increasing bias voltages are 
fed through a video divider which reduces their amplitude 
to the desired level. From the divider they go through a 
cathode follower to the test grid. A special control acting on 
a clipper circuit allows manual selection of a definite cali- 
brated voltage for the highest positive grid step. 

\ special linearizing circuit provides for uniform incre- 
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ments in the step sequence of grid voltages, each oscillz 
pulse, through an inverse feedback arrangement, trans! er- 
ring a fixed charge into a large capacitor. The feedback | a: 
be controlled manually to provide any size grid voltage n- 
crement. The number of steps is controlled indirectly by © hy 
output of a step counter, arresting the entire process af \ 

a predetermined number of steps. 

Two circuits have been included in the design of the cl 
acteristic curve generator which are not vitally necessary 
but which add to the convenience and reliability of the in 
strument. One is a “servo-sweep” circuit whose timing 
controlled through the frame synchronizing switch. T 
circuit is especially useful for viewing the step-functior 
signal at the grid of the tube under test. Another cire: 
using four tubes, identifies the curves which have positi 
values of grid bias by means of a small marking “pip” su- 
perimposed on the positive grid lines. The curve generator, 
essentially as described here, will be available commercia 
in the near future. 


Recording Microwave 


Refractometer 


WASHINGTON, D. C.—An instrument which measures 
and records small differences in frequency between two reso- 
nant cavities has been developed by George Birnbaum at the 
National Bureau of Standards. In its present form, the 
new instrument can be adjusted over a wide band of micro- 
wave frequencies for measurement of dielectric constants 
of lossless gases and changes in the dielectric constant of 
such gases and extremely-low-loss liquids and solids. Ac- 
cording to NBS Technical Report, 1425, the extremely high 
sensitivity of this instrument permits operation with small 
test samples. The microwave refractometer should be 
readily adaptable to manufacture as a field model sinc 
the microwave components and electronic circuits ar 
straight-forward and compact. It has direct application ir 
several fields of scientific research and industrial produc- 
tion, providing a convenient method for continuous moni- 
toring of impurities in gases or liquids and for rapid testing 
of small solid samples. It could also be used as an ultra- 
micrometer and to measure the thermal expansion of cavity 
materials. 

The key operating principle of the refractometer is th 


comparison of two cavity resonators. A test sample (gas, 


liquid, or solid) is introduced into one of two otherwise 
identical cavities. The resultant difference in resonanc: 
frequency between the two cavities is then a measure of the 
dielectric constant of the test sample. 
that the sensitivity of the present instrument under lab- 


Tests have showr 








Fig. 1. The recording microwave refractometer as used to measure the 
refractive index of an artificially controlled atmosphere.. A_ klystron 
oscillator with its associated sawtooth generator occupies the lower pane! 
of the cabinet at right. The klystron output, frequency-modulated with 
a sawtooth wave, is fed through a flexible waveguide to a T-junction in 
side the temperature-controlled cabinet (center). The T-junction div 
ides the signal between two cavity resonators, test and reference, re 
spectively. The cavity outputs are passed through crystal detectors 
(left) and then back through coaxial lines to identical amplifier and 
pulse sharpener circuits (top panel at right). The combined output is 
graphed by the recorder (far right). 
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atory conditions is 200 cps. at an operating frequency of 
000 Me. 

4 klystron oscillator is used as a microwave signal source 
and is frequency-modulated with a sawtooth wave. The 
radio-frequency output from the klystron is fed to a T- 

netion which sends equal parts of the signal to the two 
cavity resonators, one functioning as a test cavity, the other 
as a frequency reference. The cavity outputs are then fed 
through identical crystal detectors, amplifiers, and pulse 
sharpeners. The pulse pairs, repeated at a rate determined 
by the sawtooth frequency, then go to a trigger circuit. 
The first pulse turns it on and the second turns it off. The 
output of the trigger circuit is a rectangular wave with 
constant amplitude but variable width. The average value 
of this wave as measured in an instrument circuit is then 
directly proportional to the frequency difference between 
the two cavities, provided that the “on-time” of the trigger 
circuit is also directly proportional to the frequency differ- 
ence. The circuits have been designed to give this linear 
relation between time and frequency. 

In calibrating the microwave refractometer, it 
able to use rare gases such as argon or helium whose di- 
electric constants have been measured very precisely at op- 


is desir- 


Fig. 2. Block diagram of microwave refractometer. 
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tical frequencies. However, for greater convenience in ac- 
tual operation the reference cavity has been equipped with 
a tuning plunger calibrated essentially in terms of the gas 
pressure in the test cavity. 

The maximum sensitivity achievable by the refractometer 
is determined by its short-time stability, which depends es- 
sentially on background noise. Long-time stability depends 
chiefly on variations in temperature difference between the 
two cavities and the drift in center frequency of the kly- 
stron with temperature. When long-time stability is needed, 
both of these effects can be controlled by proper temperature 
regulation. 

With solids and liquids, high sensitivity to small changes 
in dielectric constant could be obtained by filling the entire 
test cavity with the material. But, except in the case of 
practically lossless substances, this would seriously decrease 
the Q of the cavity. On the other hand, if only a small 
fraction of the cavity volume is occupied by a low-loss sub- 
stance (a small diameter cylinder is convenient for this 
work) the Q would not be appreciably affected and sufficient 
ensitivity would be maintained. The position of the sam- 
ple with respect to the electric field in the cavity will de- 
termine the sensitivity of the refractometer to changes in 
lielectriec constant. Small liquid samples can be measured 
n the same way by placing the liquid in a quartz tube. 

The restriction to low-loss materials is necessary because 
the present equipment is sensitive to changes in the Q of 
the test cavity. However, a direct extension of present 
techniques would avoid this limitation completely and _ per- 
nit simultaneous dielectric con- 
tant and loss. 

In measuring the dielectric constants of gases, it often is 
onvenient to flow technique in which a continuous 
tream of gas is drawn through the test cavity. This me- 
thod has actually been used in a preliminary experiment to 
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Temperature regulation to plus or minus one degree F. is the 
unheard-of accuracy obtainable with the self-operated Farris 
Stacon Temperature Regulator.* 
Two design factors are responsible: 
1. Liquid in bulb flashes to vapor in power bellows steam 
does 99 per cent of the work. .without appreciable time lag 
2. Full balancing bellows has the effect of double seated 
Operation with single seated valve eliminates spring 
counterpoise and all packing glands provides 
floating valve disc. prevents response to variations in 
steam temperature. 


free 


Stacon Regulators are compact, trouble-free, dirt-proof. They 
Operate consistently in the worst possible surroundings and 
require no maintenance. 

You'll want to learn more about the most sensitive, accurate, 
economical temperature regulator on the market. Write for 
Stacon Bulletin 50-1000. cee 


PATENTEL 


flerwia SEBACOM conroration 


436 COMMERCIAL AVE PALISADES PARK, N. J 


Engelhard meets every 


THERMOCOUPLE NEED 


NOBLE METAL 
THERMOELEMENTS AND THIMBLES 


platinum vs. platinum-rhodium 
stantial savings, with credit for reclaimed metal. 


BASE METAL THERMOELEMENTS 
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repaired at sub- 


chromel vs. alumel iron vs. constantan copper ys. 


constantan, 


STANDARD INSULATORS 


All types and sizes. 


PRIMARY AND SECONDARY 
PROTECTION TUBES 


TERMINAL HEADS AND LEAD WIRE, ETC. 


At Engelhard, you will find a complete line of thermo 
couples and accessories to meet all requirements. The 
individual parts of Engelhard thermocouples are se 
lected and assembled for your specific conditions of 
atmosphere and temperature. You can rely on Engel- 
hard’s more than 40 years of research and instrument- 
building experience to solve your temperature measure 
ment problems. Write for complete information today. 


CHARLES ENGELHARD, INC 


850 PASSAIC AVE., EAST NEWARK, N. J. 
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Count Batches of any- 
thing that will operate 
a switch, relay or photo 
electric unit. 


Count Batches continu- 
ously without interrupt- 
ing production and with- 
out missing a count — or 
STOP machine, convey- 
or, and other equipment 
at completion of BATCH 
Count. 








Any Batch Quantity se- 


Now you can automatically count | jected by turning dials. 


exact BATCH quantities of pieces, 
parts, pills, or exact lengths of wire, | May be located any dis- 
paper, etc., without interrupting | tance from source of count. 
production and without missing a 
count — or automatically stop deliv- 
ery or loading conveyors, imprint- 
ing presses, machines, etc., at exact 
quantities. 

Eliminates element of human error, 


Speeds to 600 CPM. 


Wide flexibility of appli- 
cation. Thousands in use. 


Send for 








avoids customer complaints, loss and 
waste. Saves time and cuts labor cost. 


P veiletltess ; Company 


702 W. JACKSON BLVD., CHICAGO 6, ILL. 
Representatives in Principal Cities 


Bulletin MBC-52 7 





“TROUBLE FREE” 





\ SELF-OPERATING REGULATORS 
and DIAL THERMOMETERS 


Constant Temperature Regulation for 


* HOT WATER TANKS °* PASTEURIZERS * PRE-HEATERS 
* STORAGE ROOMS °* VATS * PLATING TANKS 
* COOKERS * FEED WATER HEATERS * WATER JACKETS 


—— 


Cut your processing costs to a new low with the Trerice Self-Operating 
Regulator. This dependable, experience-proven 
regulator provides trouble-free control . 
eliminates over-heating! Soves you steam, fuel 
ond labor while affording improved “quality 
control” over your product. Your low, initial 
investment in the Trerice Self-Operating Regu 
lator and its companion piece, the Trerice Dial 
Thermometer, will be repaid many times over 
during their first year of service. 


WRITE DEPT. A-1S7FOR BULLETINS 500 AND 1000 
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record variations in the dielectric constant of an artific 
controlled atmosphere. 

Similar measurements of the atmosphere are, neede 
radio propagation and meteorology. The recording mi 
wave refractometer is now being studied for possible ay 
cation to measurement of atmospheric refractive in 
Such measurements might heip to explain how high read 
field intensities are produced at great distances by at 
pheric scattering and “duct” processes. Many of the r: 
observations thus far made at frequencies above 30 (| 
cannot be explained by the ordinary refraction and diffra 
tion calculations. Above 30 Mc., the change in refractiy 
index with altitude and the fiuctuations in refractive in 
in any smail region of the atmosphere have a direct efi 
on radio propagation. 


New Device for Calibrating 
Watthour Meters 


PROVIDENCE, R. I. 
ing a faster and easier means of calibrating watthour me 
ters, particularity in field tests, was reported by H. F. Ro 
son and W. H. Wickham, of the Commonwealth Edison Co. 
Chicago, Ill., at the North Eastern District Meeting of the 
American Institute of Electrical Engineers held here in t! 
Sheraton-Biltmore Hotel. 

According to the authors, the new device is faster tx 
cause “an instantaneous and continuous visual indication 
meter accuracy is obtained. It is easier because the indica 
tion is definite and clear. The tester is subjected to less ey: 
strain than in the close observation of meter disks. In gen 
eral, closer adjustment to correct registration is obtaine: 
than by the methods involving successive trails. The devic: 
is portable and no special disks, disk markings or the lik 
are required for its application.” 


In describing the device the authors said, “The standard 


watthour meter is permanently equipped with an optica 
system and photocell. For the test meter, a spare cover o! 
the type on the meter under test is equipped with a bracket 
on which a similar optical system and photocell can 
mounted. This cover temporarily replaces the regular mete 
cover for test purposes. 

“The new watthour meter calibrating device has bee: 
used for calibrating station meters for a period of abo 
eight months. In this time it has been found that accurat 
calibration by this method requires only one-third as mu 
time as the conventional method of counting revolutions. TI 
device detects erratic disk motion such as caused by d 
fective bearings or by foreign material on the disks or mag 
nets much more readily than the conventional method. 

“It has been found that the tester can observe the actior 
of the trace on the cathode-ray screen over long periods of 
time with no appreciable eye strain. 

“The sensitivity of the detecting device is such that m« 
ters can be calibrated with an accuracy of 0.1 percent.” 


Caltech’s “Weather Factory” 
Depends on Instrumentation 


PASADENA, Calif.—America and the rest of tl 
world may, within the foreseeable future, reap not onl) 
more vegetables per acre, but get harvests with increas« 
nutritional value over those on the market today. With a 
increase in basic knowledge of plants, combined with im 
provements in agricultural methods and extension of cul 
tivated areas, a 20 percent increase in world food produc 
tivity is a distinct possibility. 

Such predictions were made by Dr. Frits Went, Cal 
fornia Institute of Technology plant physiologist in con 
menting on the first year of basic research in Caltech’ 


A new device described as provid. 
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Karhart Plant Research Laboratory. The research is con- 
ducted in six air-conditioned greenhouses and thirteen air- 
ditioned laboratories on the Caltech campus. 

These greenhouses and laboratories are automatically 
controlled as to temperature and light conditions by a 
specially built Minneapolis-Honeywell control panel and a 
time-clock panel for controlling lights which was con- 
structed by Caltech scientists. Through these two panels, 
both of which can be controlled from the superintendent’s 
office, it has been possible to control and duplicate weather 
conditions anywhere in the world at any time. 

In picturing the possibility of not only increasing food 
productivity but also its nutritional value through research 
in such laboratories as that at Caltech, Dr. Went also 
warned of the dangers in uncontrolled smog. He cited the 
case of Los Angeles, where extensive damage to Southern 
California’s truck farming industry is already an estab- 
lished fact (estimates as high as $2,000,000 damage an- 
nually have been made) and also the fact that smog did 
damage to plants in the new laboratory. Plant research 
in Southern California has shown, he says, that smog may 
one day make the growing of vegetable crops economically 
impractical in all areas within smogging distance of any 
highly industrialized city. 

Dr. Went’s statements are based on the result of a year 
of patient plant experimentation under the most exactly 
controlled conditions of weather, light, temperature and 
sterility existing anywhere in the world today. 

The Earhart Laboratory, which has been called a Phyto- 
tron (to plant researchers as a Cyclotron is to physicists), 
is a half-million-dollar “weather factory.” 

Purpose of the research there, according to Dr. Went, is 
to get more basic information about plants. Such informa- 
tion may be used as the basis for not only increasing yield 
but also to increase the efficiency of plants by determining 
the conditions under which they will convert more light 
into chemical energy. 

Tomatoes and sugar beets have been the main guinea 
pigs so far. It was already known, Dr. Went said, that 
less than two percent of the light energy given these plants 
in the fields was converted into chemical energy. Research 
in the laboratory under controlled conditions of tempera- 
ture, light and weather variations showed that a potential 
of 10 to 15 percent conversion from light energy to chemical 
energy in the plants is possible. 

It has been particularly noted, he said, that night con- 
ditions of both light and temperature had a particularly 
heneficial effect on the plants. That this was true has been 
known for quite some time. In Hawaii, night lighting of 
sugar cane fields increased the yield by a considerable per- 
centage, showing that this discovery has immediate prac- 
tical effects. 

In working with sugar beets under controlled conditions 
it has been found, Dr. Went said, that under ideal condi- 
tions an acre of sugar beets might be doubled or trebled 
as to quantity and energy potential (conversion of light 
energy to chemical energy). If, as some believe, our supply 
f natural crude oil will some day be exhausted, the sugar 
beet may assume new importance as a source of alcohol as 
a susbstitute for gasoline, he said. 

Tomato research brought out the fact that climatic con- 
ditions were far more important than was generally cred- 
ited in the growing of farm products. Until recently, Dr. 
Went said, it was thought that growth of flowers and 
plants was controlled by daylight conditions of light and 
temperature. This was discovered to be untrue. The night 
temperature was just as important. Some plants, for 
example, grew only when the temperature was under 50 
legrees Fahrenheit at night. Other plants, when tempera- 
ture was ahove 50. It was found that tomato plants grew 
ilmost as fast at night under controlled temperatures as 
they did under daylight conditions. 

Because temperature control to fractions of a degree in 
all the greenhouses and laboratories was so important to 
the research, Dr. Went and his associates called in engi- 
neers and scientific personnel of the Minneapolis-Honey- 
well Regulator Co. to design the special and complicated 
temperature control panel. All controls in the Phytotron 
ire of the pneumatic type. Their flexibility, says Dr. Went, 





ACCURATE CO, Analysis in 40 Seconds! 


Other outstanding features of the FYRITE CO2 Indicator are its durable, 
fool-proof construction and unmatched convenience of operation. It 
requires no setting-up, has no valves or leveling bottle to manipulate. 

The FYRITE measures CO2 directly by the fundamental method of 
chemical absorption. Consequently, the reading is independent of volt- 
age, humidity, temperature, or atmospheric pressure conditions. 

Comes complete with chemical charge good for at least 300 read- 
ings. Replacing chemical merely requires removing four screws that 
hold top assembly in place. 


Write for Bulletin 740 


BACHARACH Industrial Instrument Company 


7000 Bennett Street + Pittsburgh 8, Pa. 














Specify 


You can be sure your designs will work 
out well in production when you de- 
pend on ‘Simpson accuracy and de- 
pendability." For behind every Simpson 
instrument—whether panel or portable, 
custom-built or stock—is a world-wide 
reputation for quality. Let Simpson en 
gineers help you solve your instrument 
problems — and for your standard in- 
strument requirements take advantage 
. of our large stock. 





Mail coupon below 


for your FREE 


Simpson Catalog 












SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie, Chicago 44 * CO 1-12213 
Please send me Simpson Catalog N 16 
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TIME 

IS A FACTOR OF 
CONTROL 


IN INDUSTRY 






INTERVAL TIMERS 





PERCENTAGE TIMERS 





TIME DELAY RELAYS 








RUNNING TIME 
METERS 


SYNCHRONOUS MOTORS 








For a wide range 
of standard timers and controls... 

or special adaptations for specific 
applications . . . consult... 





THE R. W. CRAMER COMPANY, INC. 


\_ BOX 5, CENTERBROOK + CONNECTICUT 
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is remarkable and the control is positive and easily 1 


lated. Each circuit from the greenhouses and laborato) je; 


ends in a small petcock in front of the panel and thus 4 
circuits can be inter-connected in any desired manne; 
This, explained Dr. Went, provides for unlimited flexibil ty 

Although the smog problem was not a direct part of 
research plan, it became an important factor in the plan 
experimentation because smog came into the laborat 
and began having an adverse effect on the growing 
tomato plants, sugar beet plants, tobacco plants, and ot 
vegetables. 

It was found that some of the gases in smog were to 
to plants. The plants were visibly damaged. Spinach a 
romaine in the laboratories were damaged enough to m: 
them unsaleable; other plants such as celery, cabbage, «1 
dive, chard, lettuce, barley, alfalfa, and beets were a 
damaged. Electric precipitators failed to remove damaging 
gases in smog. 

Further research, said Dr. Went, showed that activat 
carbon filters would de-smog the laboratory. Such a filte: 
was installed. Plants grown in this room were healthy 
It was also found that plants which were never exposed t 


smog were healthier than those which had been exposed 


and then were moved to a smog-free atmosphere. 

“Although our experiments with smog are just a by 
product of our plant research,” Dr. Went explained, “w: 
found ourselves immersed in smog research as a matte? 
self-protection. Although chemists are still trying to dé 
termine what particular gases in the air constitute smog 
and discover which or how many are toxic to plants, wi 
have come to the conclusion that smog itself can mak 
the growing of many vegetables in the area economically 
impossible.” 

Working with Dr. Went in the plant research are Su 
perintendent G. P. Keyes; Captain Roy Signer; Dr. G 
Camus, a botanist from the Sorbonne in Paris; Mr. Joh 
Nitsch, a botanist from the French Department of Ag 
culture; Dr. W. Hiesey of the Carnegie Institution of Was! 
ington; and Dr. Albert Ulrich of the University of Cal 
fornia; and many others. 


Loading Quartz Crystals 


to Improve Performance 


WASHINGTON, D. C.—The erratic performance of piez 
electric plates has long been a problem in the production of 
oscillator units, and many investigations have been unde: 
taken to determine the causes of instability. Experimenta 
results obtained by Leland T. Sogn of the National Burea 
of Standards over the past few years show that it is possibl 
to improve the performance of certain types of thickness- 
shear quartz plates by coating their surfaces with som: 
inert material. According to NBS Technical Report 1431, 
two distinct effects have been noted: first, that produced 
by an amount of the loading material so small that the r 
sultant frequency change is as little as 0.03 percent of thi 
crystal fundamental; and, second, that produced by a muc! 
larger mass of the loading material properly distributed 
over the central area of the crystal. The latter seems t 
have the beneficial effects now achieved by contouring, 
dificult and expensive process. The potential usefulness o 
loading thin crystals to improve performance as well a 
to recover plates ground too thin in the production stagé 
should encourage further research on the various aspect 
of quartz-crystal loading. 

A phenomenon associated with a wedge-shaped 0.5 x 0.6 
inch BT oscillator plate (width parallel to the X-axis) 
prompted the present investigations. When the electrode 
coupling the oscillator plate to the electronic circuit wer 
placed over the thicker portion of the plate, the frequency 
was not only lower (as anticipated because frequency i 
inversely proportional to thickness) but the activity wa 
considerably higher, shown by the magnitude of the gric 
current. Lower frequency was associated with higher ac 
tivity or amplitude of vibration, and vice versa. 
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To investigate this phenomenon a small quarter-inch 
robe electrode was employed. With this electrode, it was 
ssible to confine the energy fed back from the electronic 

cuit to a small area of the plate and thereby obtain a 

eries of frequencies and activities as the electrode was 

oved in short steps from the thick to the thin portion of 
the plate. In “flat” plates the frequency fluctuated about 

a mean value as the electrode was moved over the plate 

irface, and it was found that activity measurements as 
well as frequency measurements can be used to detect min- 

te differences in thickness which were not disclosed even 

y instruments sensitive to differences of less than 20 
nicroinches. Activity readings were actually used to check 
and control the contour of plates during the process of 
hand-grinding. 

In most of the hand-finished plates used in these experi- 
ments, positions determining a certain frequency were 
found to be scattered indiscriminately over the surface 
although some oscillator plates had contour and edge con- 
ditions such that only a few, nearly equal frequencies could 
be obtained. For example, in an 8.7-Mec. plate with only 
two frequencies about 5 ke. apart, the frequencies would 
alternate from one to the other as the electrode was moved 
across a line roughly parallel to the Y-axis, which divided 
the plate into two approximately equal areas. This plate 
apparently was composed of two approximately equal flat 
areas which differed in thickness by the equivalent of a 
5-ke. difference in frequency. The balance between the two 
frequencies was so delicate that a rapid alteration between 
the two frequencies could be obtained by adjusting the 
temperature or circuit constants, resulting in an audible 
“motorboating” effect in the measuring equipment. Chang- 
ing the length, or Z dimension, by alternately grinding op- 
posite edges (parallel to the X-axis) produced anticipated 
results. When the edge bounding the thick end of the plate 
was ground, the higher frequency became dominant be- 
cause the area of the thin, high-frequency plateau became 
relatively larger. Subsequent grinding on the other edge re- 
versed the effect: when the thicker area was relatively 
larger, its lower frequency was dominant. This procedure 
was repeated several times with identical results. 

Experiments were also carried out using machine-lapped 
convex crystals. Results were similar, but one new fact 
was disclosed. The lowest frequency, excited when the 
small electrode was placed at the exact center of the plate, 
did not give greatest activity. Instead the optimum activ- 
ty, 50 percent higher, was obtained by moving the elec- 
trode to a different position near the center. Shifting to 
the thinner edges was acompanied by increasing frequency 
and decreasing activity; moving from the optimum point 

ward the center caused both activity and frequency to 
decrease. The area of the crystal and the frequency range 
ver which this anomalous behavior occurred were small. 
For example, in a 10-Me. plate which had an edge-to-cente? 
frequency variation of 25 ke., the frequency which gave 
maximum activity was about 5 ke. higher than the lowest 
frequeney obtainable; the electrode position in this case 
was about one-fifth the distance from the center to the 
corner of the plate. Typical activity values as indicated by 
the rectified grid current from the oscillator tube, were 
0.5 at the center of the plate, 0.8 at the optimum position 
the plate, and 0.2 at the corner. 

Temperature runs (—60 to +90 C.) were made on sev- 
eral half-inch-square 10-Mc. plates which had centers 
about 0.00005 inch concave. All had activities which varied 
onstantly between 0 and 0.2 milliampere over the tem- 
perature range, and frequencies which were correspond- 
ngly unstable. These oscillator blanks were etched slightly 
to raise their frequencies 3 to 5 ke., and then were loaded 
to their original frequency, thereby reestablishing the 
riginal relationship between the fundamental and other 
econdary modes. The loading material was woods metal, 
applied lightly in a quarter-inch diameter circle concentric 
with the center of the plate. The effect was a more than 
three-fold increase in the activity (0.2 to 0.7 ma. or more). 
Subsequent temperature runs revealed that the increased 
ictivity was associated with a general improvement in oper- 


ating characteristics over the entire temperature range. 


Also, the resistance at series resonance, R,, decreased sev- 


A SINGLE 
UNIT DOES 


1.REGULATES e PNEUMATIC GAUGES 
e SPRAYING EQUIPMENT 

e LABORATORY EQUIPMENT 
e INSTRUMENTS & CONTROLS 
e PRODUCTION EQUIPMENT 
Here's a ‘small package” re- 
placement for bulky, hard to mount airsets providing precise 
REGULATION in ranges 0-30; 0-60; 0-125, psi, for inlet pressures up to 
105 psi with ability to filter out particles down to 40 microns! Investi 
gate ConoAirpak for all installations requiring more efficiency less 
space, installation time, maintenance and initial cost. Forged brass and 
stainless steel construction for corrosion resistance—simplified mounting 
—large capacity reducing valve with safety relief. Available in a variety 
of ranges. filter areas, and drip-well capacities 


WRITE TODAY FOR BULLETIN FH-15 
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_ 2100 Arch St., Phila.-3, Pa. 





















EPLAB 
Thermopiles 


For many years the thermopile has 
been the accepted instrument for meas- 
uring Radiant Heat from Radiant Hecters 
at the American Gas Association Testing 
Laboratory in Cleveland, Ohio. Since 
1930, when Vandoveer first described his 
work in this field,* an Eppley thermopile 
has been used for this purpose in hun- 
dreds of tests and the results have been 
consistent and accurate to within 1 per 
cent 

This is but one of many applications in 
the field of radiant energy measurements 
for which Eppley Thermopiles are ideally 
suited. They may be obtained with win- 
dows of different materials, and various 
types of black are available for receiver 
coatings. 

All Eppley Thermopiles are supplied 
with a certificate of calibration, this 
calibration being made against a Stand- 
ard Lamp from the National Bureau of 
Standards. 

If you have a problem involving the 
measurement of radiant energy we invite 
you to write us, describing your problem 
in as much detail as possible. We will 
be glad to make recommendations and 
there will be no obligation. 
*Vandaveer, Industrial & Engineering 
Chemistry, Vol. 22, page 596, June 1930. 
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HAVE YOU 


(Bond, contact or conhection testing, etc.) 


Wherever it is required to test the elec- 
trical conductivity of bonds, welds, seals, 
contacts, armatures, light bulb filaments, 
or handle dozens of similar jobs, you 
can save time, money and effort with a 
Shallcross low-resistance test set. Avail- 
able types include suitable units for field, 
production or laboratory use. 


Write for Shallcross low-resistance 
test set bulletin LRT-1. 


SHALLCROSS 


Manufacturing Co. 
Dept. 1S-100 Collingdale, Penna. 





A RECORDING MECHANICAL COUNTER 


Aduated by an 
Electrical Impulse 


it operates on the out- 
put of a scaler, photo 
tube, or other electrical 
unit . . . permanently 
records counts on a 214” 
tape . . . automatically 
resets to zero. 





In Radioactive Research it saves precious time 
by eliminating many hours of manual labor, result- 
ing in greater economy and efficiency. 


In industry it maintains a permanent record auto- 


matically, recording production and time each hour. 


Write for complete information and 
illustrated circular SC 13. 


STREETER-AMET COMPANY 


AUTOMATIC WEIGHT RECORDERS & SCALES 
HIGH SPEED COUNTERS SINCE 1888 
4101 Ravenswood Ave., Chicago 13, Iilinois 
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eral fold while the Q increased correspondingly. Since t 


same frequency-dimension relationships were maintain: d, 


factors other than the usually ascribed coupling phenome ia 
are responsible in some measure for the erratic behavi: 
perhaps the most important of these is the frequency at 
which the plate is being driven. In general, it appears th it 
plates whose central active areas have a frequency that 
too high for the plate as a whole tend to have poor fre- 
quency stability and activity. Elimination of this conci- 
tion can very easily be effected through a lowering of t 


frequency by placing a small mass of material upon tive 


central areas. 

Loading certain areas of lower-frequency plates ve) 
heavily has also been found to be beneficial. It has long bee: 
known that giving a slight convexity to some types of oscil- 
lator plates results in improved performance Recent e 
periments indicate that if this contouring takes the form of 
a plateau at the center with tapering edges, the perforn 
ance is improved even more. 

Several loading materials, both metallic and non-metalli: 
have been used effectively. Woods metal has certain ad 
vantages in hand application because it is soft, adheres we 
to quartz, and can easily be removed. The amount of meta! 
for satisfactory results varies with the percentage of th 
area coated as well as with the shape of the coated area 
An elliptical pattern with the long axis parallel to the X 
axis has good effect, and a band across the plate in the X 
axis direction, covering about one-third the area of th 
plate, is also effective. A narrower band parallel to th« 
X-axis is less effective while similar patterns rotated 90 
degrees (long dimensions perpendicular to the X-axis) ar 
still less effective: a narrow band perpendicular to the Y 
axis appears to have a deleterious effect. In most of thé 
experiments, an equal amount of Woods metal was applied 
to both faces of a plate. (When the coated area was th 
size of a pinhead, an interesting effect occurs: the fre- 
quency decreases at first, as expected, but further applica- 
tion of metal causes the frequency to jump to a point many 
kilocycles higher than the original frequency). 

A better understanding of the theories involved in quartz- 
crystal loading and how the most beneficial effects may b« 
produced must await more comprehensive study. A con 
siderable improvement over the hand-loading techniqu 
could no doubt be effected through evaporation processes 
similar to those used for coating mirrors. 


Basic Law Creating 
National Bureau of Standards 
Extensively Amended 


WASHINGTON, D. C.—A new law has been passed by 
the Congress and signed by the President of the United 
States defining and describing the authorized functions and 
activities of the National Bureau of Standards. This law 
—Public Law 619, 81st Congress, approved July 22, 1950 
makes clear and explicit the legal basis for the activities 
of the National Bureau of Standards. The law is pri 
marily an amendment to Section 2 of the Act of Marc} 
3, 1901, which established the Bureau. 

The original Section 2 of the 1901 Enabling Act has the 
following provisions: 

Sec. 2. That the functions of the Bureau shall consist 
in the custody of the standards; the comparison of the 
standards used in scientific investigations, engineering, 
manufacturing, commerce, and educational institutions 
with the standards adopted or recognized by the Govern- 
ment; the construction, when necessary, of standards, 
their multiples and subdivisions; the testing and calibra- 
tion of standard measuring apparatus; the solution of 
problems which arise in connection with standards; th¢ 
determination of physical constants and the properties 
of materials, when such data are of great importance to 
scientific or manufacturing interests and are not to be 
obtained of sufficient accuracy elsewhere. 
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The primary purposes for which the Bureau was estab- 

shed were to provide a basis for accurate measurements 
» this country and a source of information regarding basic 
properties of materials determined by such measurements. 
Hlowever, there arose almost immediately occasions for the 
practical application of these primary services to meet 
needs of the Government and of industry which were not 
foreseen, or at least not explicitly mentioned, in the Act. 
Consequently within a few years the Congress made spe- 
cifie appropriations for activities which could only be cov- 
ered by a broad interpretation of the clause, “the solution 
of problems which arise in connection with standards.” 

Among such activities, testing of materials and supplies 
purchased by the Government and the preparation of speci- 
fications for such materials early became important parts 
of the Bureau’s duties although the Act of 1901 contains 
no reference to such service. During a period of 25 years 
beginning in 1910 the Congress provided specific funds for 
many additional lines of work in the Bureau without mak- 
ing the basic statutory authorization more explicit. These 
special items were repeated from year to year in appro- 
priation acts up to 1935. Since then annual appropriation 
acts have specified that the funds provided were intended 
to cover the functions set forth in detail in the 1935 act. 
The new law gives explicit legislative authority in place 
of such reference to an appropriation act based upon in- 
terpretations of the Act of 1901. 

In accordance with the general policy of giving responsi- 
bility to secretaries of departments of the Government, 
the new act assigns functions to the Secretary of Com- 
merce. The act prescribes six functions in general terms, 
as follows: 

(a) The custody, maintenance, and development of 
the national standards of measurement, and the provi- 
sion of means and methods for making measurements 
consistent with those standards, including the compari- 
son of standards used in scientific investigations, engi- 
neering, manufacturing, commerce, and educational insti- 
tutions with the standards adopted or recognized by the 
Government. 

(b) The determination of physical constants and prop- 
erties of materials when such data are of great impor- 
tance to scientific or manufacturing interests and are not 
to be obtained of sufficient accuracy elsewhere. 

(c) The development of methods for testing materials, 
mechanisms, and structures, and the testing of materials, 
supplies, and equipment, including items purchased for 
use of Government departments and independent estab- 
lishments. 

(d) Cooperation with other governmental agencies 
and with private organizations in the establishment of 
standard practices, incorporated in codes and specifica- 
tions. 

(e) Advisory service to Government 
entific and technical problems. 


agencies on sci- 


(f) Invention and development of devices to serve 
special needs of the Government. 
This general statement of functions of the National 


Bureau of Standards is supplemented by a more specific 
st of nineteen activities with the following provisions: 
(1) the construction of physical standards; 
(2) the testing, calibration, and certification of stand- 
gi and standard measuring apparatus; 


3 the study and improvement of instruments and 
vided of measurements; 
(4) the investigation and testing of railroad track 


scales, elevator scales, and other scales used in weighing 
commodities for interstate shipment; 

(5) cooperation with the States in securing uniformity 
in weights and measures laws and methods of inspection; 

(6) the preparation and distribution of standard sam- 
ples such as those used in checking chemical analyses, tem- 
‘perature, color, viscosity, heat of combustion, and othe 
basic properties of materials; also the preparation and 
sale or other distribution of standard instruments, ap- 
paratus and materials for calibration of measuring 
equipment; 

(7) the development of methods of chemical analysis 
and synthesis of materials, and the investigation of the 
properties of rare substances; 

(8) the study of methods of producing and of meas- 
uring high and low temperatures; and the behavior of 
materials at high and at low temperatures; 





Low Temperature Soldering 
Problem Solved! 


CERROSEAL-35 Flows at 260° F. 


Vanufacturer’s Problem: To join two pieces of metal, one 


Thermoplastic of which is bonded to a 
thermoplastic which must 
_ hot be distorted by heat. 
Metel Strip Ordinary solders not satis 
Metal Soldered to ete} factory or practical. 


The Solution: Extremely low-melting CERROSEAL-35, flow- 
ing at 260° F. Solders parts perfectly without harm to 
plastic. 


@ Cerroseal-35 was originally developed for 
use in making vacuum seals in laboratory ap- 
paratus between glass and metal tubing, has 
been proven invaluable for soldering metal to 
metal where the absolute minimum of heat ap- 
plied and ease of application are essential. 


Send for free descriptive literature outlining the uses for 


CERROSEAI 


Sample and 
instructions on 
request. 


CERRO de PASCO Copper Corporation 


Dept. 18 e« 40 Wall Street « New York 5, N. Y. 


Reg. Trademark 

















Super - Sensitive 
PRESSURE REGULATORS 


State 





s stated in our ad in the August issue 
ae INSTRUMENTS, we make CONTROI 
VALVES FOR EVERY SERVICE. In the Aug 
we showed an ATLAS Temperature 
Regulator of typical design, and here we show 
an ATLAS Super-Sensitive Pressure Regulator 
They and other ATLAS Products were on dis- 
play at the Show, and we hope you saw them 


ust ssue 


ATLAS has been in the Control Valve busi- 
ness, exclusively, for more than a half century 
We list the principal products at the right and 
shall be glad to have you check those on which 
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ATLAS VALVE. COMPANY 


(ALVES FOR EVERY SERVIC 


292 South St., Newark 5, N. J. 
Reorese-ted in Principal Cities 


ATLAS VALVE CO., 
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| VALVE SIZES— 

Yo" thru 2” 
Bronze bodies, screwed ends. 
Rugged construction to with- 
stand piping strains. 





LOWRITE 












VE TOP—Durable moulded neoprene diaphragr) 
I'}has positive sealing bead which provides increase | 
sealing action with increasing control pressure. Eff- 
cient diaphragm form insures ample and constart 
operating power thru full travel. Piston Plate Assem- 
bly (2) has a free floating thrust plate 
which absorbs side thrust. Closely guide: 
piston plate maintains stem in accurat: 
alignment. 








POWERS 














VALVE 


ADJUSTING SCREW—Ball bearing non-rising type 1 
Easily accessible, 180° turning radius with starting 
pressure adjustable from 0 to 17 psi. Has enclosed 
rust proofed steel spring for full travel in 5 or 10 psi 
control pressure change. 


BONNET ASSEMBLY—Polished stainless steel stem in | = 
preformed lubricated metallic packing insures long | 
life and low hysteresis. 


VARIETY of VALVE BODIES —Sizes 2” thru 8"—For line 
pressures below 250 psi. Rugged construction to with- 
stand piping strains. Single seat or double seat, bronze and 
stainless steel trim. Double unions and flanged ends. Available 
normally open (direct acting) or normally closed 
(reverse acting) and 3-way type valves. 




















BETTER Valve Tops 






POWERS Metaflow Valves are small, 
sturdy, light-weight, reasonably priced, suitable 
for many control applications where the pressure differential 
does not exceed 75 lbs. per square inch. 


















1. HOUSING—High strength aluminum alloy. Hydraulically formed long life brass 
bellows provides smooth and powerful stroke. 


2. ADJUSTING SCREW—Brass with rust proofed steel spring having 15 Ibs 
adjustment range to give proper sequence operation where required. 


3. BONNET ASSEMBLY —Polished stainless steel stem in preformed lubricated 
metallic packing insures long life and low hysteresis. 


TRIM—Composition disc with brass integral seat and self-aligning disc holder 
Available normally open (direct acting) or normally closed (reverse acting), and 
3-way. 


METAFLOW NO-PAK VALVES prevent 

liquids cr gases and provide vacuum protection. Are suitable for use with Freon, 

oil, gasoline, non-corrosive gases, hot or cold water and low pressure steam. 
Phone or Write Nearest Office for Prices 


THE POWERS REGULATOR CO. 


OFFICES IN OVER 50 CITIES e 
CHICAGO 14, ILL., 2720 Greenview Ave. ¢ NEW YORK 17, N.Y., 231 E. 46th St. 
LOS ANGELES 5, CAL., 1808 West 8th St. e TORONTO, ONT., 195 Spadina Ave. 

MEXICO, D. F., Edificio “La Nacional" 601 


leakage of inflammable or harmful 


See Your Phone Book 
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(9) the investigation of radiation, radioactive sub- 
stances, and X-rays, their uses, and means of protection 
of persons from their harmful effects; 

(10) the study of the atomic and molecular structure 
of the chemical elements, with particular reference to the 
characteristics of the spectra emitted, the use of spectral 
observations in determining chemical composition of ma- 
terials, and the relation of molecular structure to the 
practical usefulness of materials; 

(11) the broadcasting of radio signals of standard 
frequency ; 

(12) the investigation of the conditions which affect 
the transmission of radio waves from their source to a 
receiver ; 

(13) the compilation and distribution of information 
on such transmission of radio waves as a basis fo1 
choice of frequencies to be used in radio operations; 

(14) the study of new technical processes and methods 
of fabrication of materials in which the Government has 
a special interest; also the study of methods of measure- 
ment and technical processes used in the manufacture of 
optical glass and pottery, brick, tile, terra cotta, and 
other clay products; 

(15) the determination of properties of building mate- 
rials and structural elements, and encouragement of 
their standardization and most effective use, including 
investigation of fire-resisting properties of building ma- 
terials and conditions under which they may be most 
efficiently used, and the standardization of types of ap- 
pliances for fire prevention; 

(16) metallurgical research, including study of alloy 
steels and light metal alloys; investigation of foundry 
practice, casting, rolling, and forging; prevention of 
corrosion of metals and alloys; behavior of bearing 
metals; and development of standards for metals and 
sands; 

(17) the operation of a laboratory of applied mathe- 
matics; 

(18) the prosecution of such research in engineering, 
mathematics, and the physical sciences as may be nec- 
essary to obtain basic data pertinent to the functions 
specified herein; and 

(19) the compilation and publication of general scien- 
tific and technical data resulting from the performance 
of the functions specified herein or from other sources 
when such data are of importance to scientific or manu- 
facturing interests or to the general public, and are not 
available elsewhere, including demonstration of the re- 
sults of the Bureau’s work by exhibits or otherwise as 
may be deemed most effective. 


Besides these. amendments, the new act adds three sec- 
tions which refer to financial support for the Bureau’s 
work from sources other than direct appropriations: 


The Act of March 3, 1901 (31 Stat. 1449), as amended, 
be, and the same hereby is, further amended by inserting 
at the end thereof the following sections: 

Sec. 11. For all services rendered for other Govern- 
ment agencies by the Secretary in the performance of 
functions specified herein, the Department of Commerce 
may be reimbursed in accordance with section 601 of the 
Economy Act of June 30, 1932. 

Sec. 12. In the absence of specific agreement to the 
contrary, equipment purchased by the Department of 
Commerce from transferred or advanced funds in orde? 
to carry out an investigation authorized herein for an- 
other Government agency shall become the property of 
the Department of Commerce for use in subsequent in- 
vestigations. 

Sec. 13. (a) The Secretary of Commerce is authorized 
to accept and utilize gifts or bequests of real or personal 
property for the purpose of aiding and facilitating the 
work authorized herein. 

(b) For the purpose of Federal income, estate, and 
gift taxes, gifts and bequests accepted by the Secretary of 
Commerce under the authority of this Act shall be 
deemed to be gifts and bequests to or for the use of the 
United States. 

In addition to this law, another law—Publiec Law 618, 
Ist Congress, approved July 21, 1950—provides authority 
for certain administrative and operational activities of the 
Bureau. 








Wanted, for Gulf Coast 
Industry, four first-class 
Instrument Repairmen 
with General process in- 
strument experience in 
either Chemical Plants or 
Petroleum Refineries. If 
interested write to Box 
184, Instruments Publish- 
ing Company, 921 Ridge 
\venue, Pittsburgh 12, 
Pennsylvania. 














Coal Is Expensive But... 


We may have started this advertisement with this 
sentence and stated that we could save you 11% or 
14° of your present coal bill. As a matter of fact we 
can, under certain conditions, save a substantial 
amount of coal in a season, but not always 

We would rather tell you that the McNez// electronic 
smoke indicator will give an alarm when a dense 
puff of smoke passes up the stack; this makes sense 
Maybe that objectionable puff is caused when start 
ing; perhaps when firing heavily or a thousand other 
causes that will fit your particular case 

Just for a moment, Mr. Engineer, sit back and think 
of your particular situation; mull it over in your 
mind and you tell yourself what the electronic smoke 
indicator will do for you 

It might save you money on your fuel bill; it might 
prevent bad neighborhood relations; it might pre 
vent violations of city ordinances; it might even 
wake up that fireman of yours who fell asleep on 
the job 

Think it over, Mr. Engineer, and drop us a card 
We'll promptly send you bulletin SR-10067 which 
includes information on the technical aspects 


McNEILL ENGINEERING CO. 


4057 W. Van Buren St. Chicago 24, Illinois 
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ee ae in the petroleum and chemical industries now | 7 
run into the thousands...each a testimonial to plus }7 


values, the outstanding features which have made Brown 
Pneumatic Remote Transmission of process variables the 


standard of comparison. 


\ list of the satisfied users of this system would look like a 
Who's Who of industry. And the number of repeat purchase: 
is proof of continuous, long-term performance! 


The Non-Bleed Pilot, The Matched Bellows, the high degree 
é of Versatility and the unusual Accessibility have combined 


to set high standards of safety, convenience and economy in 
Indicating Transmitter 


centralized instrumentation for years. Continuing research 
and engineering will keep Brown Pneumatic Remote Trans- 


mission in step with your needs. 


Call in your local Honeywell engineer for a discussion of its 
application in your plant... he is as near as your phone! 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Divi- 
sion, 4482 Wayne Ave., Philadelphia 44, Pa. Offices in more 
than 80 cities of the United States, Canada and throughout 


the world. 
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The Month's NEW INSTRUMENTS 








In this department we report each month new devices for measurement, inspection, test- 
ing. metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1087 


Automatic Flow-rate 
Controller 
New automatic flow-rate controller 
has fully adjustable automatic reset, 
and proportional band adjustable from 
0 to 175 percent. Both nozzle and re- 





striction have sapphire jewels; restric- 
tion may be cleaned in service. Control 
mechanism is removable from case. 
Flow-rate meter features magnetic 
coupling between float and pen move- 
ment.—Penn Industrial 
Corp., 3116 N. 17th St., 


32, Penna. 


Mention No. 1201 when filling out card. 


Instrument 
Philade Iph ia 


Ion Resonance Type 
Mass Spectrometer Tube 
New ion resonance tube forms ions 

which are accelerated in crossed mag- 
netic and r-f. electric fields. Ions de- 
scribe spiral paths and those with 
proper mass to resonate with crossed 
fields gain energy and describe large? 
and larger orbits until they reach col- 
lector and are measured. It is expected 
that resolution up to mass 100 can be 





692 


achieved. Approx. 150 v. d.c. and 1 v. 
at frequencies up to 5 Me. are em- 
ployed. Filament uses 5 amp. at 15 
watts. Tube has glass envelope and re- 
quires magnet with 1 in. gap and field 
strength of several thousand gauss. 
Tube can be mounted in any position. 

General Electric Co., Schenectady 5, 
ae 


Mention No. 1202 when filling out card. 


High-speed Multichannel 
Sampling Switch 


New “Model 2-60S-L” switch has a 
60:1 internal gear reduction and 2 
poles, each containing 60 contacts. Two 


Oxygen Analyer 


New analyzer is based on paramag- 
netic property of oxygen. Rotation of 
test body in permanent magnetic field 
is caused by changes of oxygen concen- 
tration in analyzer. Reflecting mirror 
divides light beam unequally between 
photocells, creating electrical potential 
which is amplified and indicated on a 
recording potentiometer. Measurement 


EeCTRODER 


& meOntnic 
P pcs mace 


5 


| PHOTO.CEU 
AMPLIFIER 





range covers parts per million to 100 
percent oxygen. Accuracy is 1 percent 
of scale span for ranges of 0-5 percent 
and greater, and 0.02 percent oxygen 
for 1 percent scale span at any concen- 
tration.—A. O. Beckman, Inec., 11 W. 
State St., Pasadena 2, Calif. 


Mention No. 1203 when filling out card. 
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synchronized wipers can sample « 
tacts at a rate of one per revolution of 
input shaft, thereby permitting user 
correlate data from different channels 
with respect to angular position fro 
a fixed reference for drive shaft. Short- 
ing-type wipers make possible up 





60 independent channels per pole fo 
make-before-break switching; up to 30 
per pole for break-before-make when 
alternate contacts are unwired.—A) 
plied Science C rp. of Princeton, P. O 


Bow 44, Princeton, N. J. 


Menton No. 1204 when filling out card. 


Portable Temperature 
Recorder 


New “Minicorder” is a self-contained 
recording thermometer with ranges 
from -30 F. to 165 F. Charts are avail 
able for 24 hr., and 3 and 7 day rota- 


he, 











tion. Two-pen models are made for on 
off recording of related electrical equip 
ment. Instrument measure 6x6x4 in., 
weighs 3.5 lbs.—TAGliabue Instruments 
Div., Weston Electrical Instruments 
Corp., 614 Frelinghuysen Ave., Newark 


GS, Nid. 


Mention No. 1205 when filling out card. 


Automatic Analyzer for Low 
Temperature Distillation 


New automatic analyzer operates in 
temperature range of -200 to 100 C, 
pressure range of 1 to 760 mm. Hg 
abs. Unit has a charge capacity of 
0.5 to 100 cc., and an accuracy of 0.5 
percent. Temperature recorder has sec 
ond range, 0-2 mv., for increased sensi 
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ALNOR THERMO-ANEMOM- 
ETER Here's a compact, direct-reading 
instrument | that fills a tong-felt need— 



















the ft of low air 
velocities. With the Alnor Thermo- 
A fer you can tely reod 





velocities as low as 5 f.p.m. It can be 
used between 20°F. and 150°F. with- 
out impairing its accuracy. Fine crafts- 
monship, high-quality materials, exoct 
calib , and exhaustive tests com- 
bine to assure you accurate operation 
on a wide variety of applications. 











ALNOR ELECTRONIC TEM- 
PERATURE CONTROLLER 


. is a simplified form of control- 
ler designed to indicate and regu- 
late automatically the heat of any 
industrial heating device. There 
are no moving mechanical parts 
fo wear or cause trouble. Control 
sensitivity is such that pointer 
movement of 0.3% will activate 
the power relay. Available with a 
wide variety of thermocouples 
and in scale range from 0-500 to 
0-3000°F. 








ALNOR DEW POINT INDICA- 
TOR .. . for simple, rapid dew point 
reading of any gas. Indication takes 
place in an enclosed observation 
chamber under accurately controlled 
conditions. Dew or fog suspended in 
air—not on mirrored surface—makes 
it easy for two or more observers to 
get same accurate results. The Alnor 
Dewpointer is a complete, self-con- 
tained unit—no external coolunt or 
other apparatus is required. Available 
for dew points from 80° F. to room 
temperature. 


, for 
precise 
measurement 


of 


temperature, 






“>> 


— # ALNOR TYPE 2300 SURFACE PYROMETER . .. sets a new high in precision 


measurement of low surface temperatures. Special design, from Alnico magnet to the 
finest, quick reacting thermocouple, assures unfailing accuracy . speed and 
dependability. This is o self-contained, sturdy unit—easily carried and used any- 
where on a wide variety of applications. Direct reading, six-inch mirrored scale is 
easily read ... quickly understood. The instrument is available in 5 Fahrenheit scale 
ranges with a span as small as only 150°. 


air velocity 
and 
dew point! 


If your measurement problems involveany that have many unique patented features 
of these, choose a precision instrument that mean greater accuracy . . . a more 
from the Alnor line. Unexcelled for unfailing practical, trouble-free solution to your 
accuracy, Alnor instruments have proved measurement problems. 
their superiority in a broad range of lab- 
oratory, production-line and field applica- Follow the lead of those who know quality 
tions. The units shown are buta few froma best... select Alnor for your laboratory or 
e full line of rugged precision instruments industrial instrumentation. 
TTT TTC TTT OTT 
illinois Testing Luboratories, inc. 
ILLINOIS TESTING LABORATORIES Rm. 518, 420 N. La Salle Street, Chicago 10, illinois 
420 N. LA SALLE ST. ¢ CHICAGO 10, ILL. 


' 

' 

' 

8 «Send complete information on the felowing: 

; 1 Electronic Controller 2) Dew Point Indicator 

» O Type 2300 Surface Pyrometer 0 Thermo-Anemomoter 
(© Send complete catalog 
' 

| 

' 

' 

' 
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“PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


Address... 


City. . Zone Stote 














Accurate information on humidity 
and temperature is essential in labo- 
ratory and scientific work. Be sure 
of these facts with Bendix-Friez pre- 
cision instruments built to the most 
exacting standards by the foremost 
makers of weather instruments. 





BENDIX-FRIEZ 


Hy grodiol, 


Model 185 


Precision Humidity and Temperature 
Indicator 


Hair-operated and calibrated to  profes- 
sional standards of accuracy by the maker 
of the world's finest weather instruments. 
Handsome, modern case—4” high, 51/2” 
wide, 15%” deep 


BENDIX-FRIEZ 
Model HA/2 


Hand Aspirated Psychrometer 
Accurate readings obtainable without specicl 
skill. Psychrometric readings can be taken ct 
any point desired however inaccessible 





BENDIX-FRIEZ 
Model 160 


Portable Humidity and 
Temperature Recorder 
3” x 5” charts, 10 or 30 hour records 
Modern design . handy for small space 
ond difficult locations . built to meet 
unusual conditions 
WRITE: 
FRIEZ INSTRUMENT DIVISION of 
1354 Taylor Avenue 
Baltimore 4, Maryland 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y 


ar1em Coerenation 
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tivity. New column has higher through- 
put rate, more plates, with no increase 
in holdup. Tubular thermocouple as- 
sembly reduces holdup in reflux section; 
entering gas rates are indicated by ro- 
tameter. All stopcock manifold and 
connecting lines are stainless steel.— 
Podbielniak, Inc., 341 E. Ohio St., Chi- 
cago 11, fll. 

Mention No. 1206 when filling out card. 


Microwave Spectrum 
Analyzer 
New “Vectron” spectrum analyzer, 
covering S and X bands, features in- 
terchangeable r-f. heads that provide 
coverage of microwave spectrum to 





30,000 Me. Housing incorporates a 
5 in. e-r. tube, with a mounting that 
permits use of a 35 mm. camera. 
De pt SA., Robe rt A. Waters, Inc., 4 
Gordon St., Waltham 54, Mass. 


Mention No. 1207 when filling out card. 


Resistance-thermometer 
Bulbs 


New “Type 19” element consists of 
a platinum winding contained between 
concentric cylinders, and located 0.25 in. 
from end of bulb. Resistance changes 





6.2 ohms over temperature range f 
instrument. Thermometer has a the -- 
mal time constant of 1.8 seconds 1a 
water. Bulbs are suitable for use ‘o 
2000 F., 12,000  psi.—Trans-Sonic;, 
Inc., Bedford Airport, Bedford, Mas:. 
Mention No. 1208 when filling out card 


Dynamically-balanced 
Pressure Pickup 


New “Model P69” pressure pickup 
has an acceleration response less than 
0.1 percent of full scale per G up to 
10G in any axis. Unit is temperature- 
compensated over the range —65 F. to 





250 F.; measures gage or differential 
pressure in ranges 0-1 to 0-20 psi., and 
absolute pressure from 0-15 psia. It 
has a high natural frequency.—Sta- 
tham Laboratories, Inc., 9328 Santa 
Monica Blvd., Beverly Hills, Calif. 

Mention No. 1209 when filling out card. 


Automatic Temperature 
Controller 


New “Type 218” proportioning con 
troller will throttle 100 watts at 110 v. 
60 cps.; is said to maintain oven tem 
perature within 0.1 C. up to 1000 ¢ 
Temperature setting is by dial on front 
panel. Unit is 8 x 9 x 12 in—W. S 
MacDonald Co., Inc., 33 University 
Road, Cambridge 38, Mass. 

Mention No. 1210 when filling out card. 


Instrument-reading 
Telescope 


New prismatic scope in combinatior 
with a universal mounting bracket is 
used for observing distant water col 
umns, gages, and laboratory instru 
ments. Magnification permits water 
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lumns to be read at more than 100 

ft. with good visibility and wide field 

view. Bracket holds telescope steady, 

hut permits readjustment to any angle. 
Kollmorgen Optical Corp., 2 Frank- 
n Ave., Brooklyn 11, N. Y. 

Mention No. 1211 when filling out card. 


Triplet Magnifier 
New “Model S-171” magnifier con- 
sists of three elements cemented to- 
gether, for correcting chromatic and 





spherical aberrations. Field of view is 
0.75 in. and focal length is 1 in.—Buhl 
Optical Co., Dept., TI-8. 1009 Beech 
Avenue, Pittsburgh 12, Penna. 

Mention No. 1212 when filling out card. 


Particle-size Analyzer 


New “Micromerograph” measures 
particle size distribution of a powdered 
material in sub-sieve range. Powder 
sample is deagglomerated at top of an 








nclosed tube by firing it at high veloc- 
ty through an adjustable aperture, 
ind particles are allowed to settle onto 


a balance pan. Balance is a fast-re- 
sponse, type which yields a continuous 
record of weight of powder settled 
plotted against time. 
verted to a weight distribution curve by 


Chart is con- 


application of Stokes’ law. Instrument 





120 190 199 
210 
240 


Standard dials: 0-15, 30, 60, 100, 
150, 200, 300, 400, 500, 600, 
800, 1000, 1500, 2000, 3000. 
Also 0-30” voc., 15 and vac., 30 
ond vac., 60 and vac. 


Supplied with Cartridge 
Snubber in socket for 
pump service 

























Bronze 

Cast lron 

Lead Coated Iron 
Steel 

Stainless Steel (316) 
Monel 

Hastelloy B 
Hastelloy C 

Dural (24 S-T) 
Carpenter No. 20 (Duramet) 
Nickel 

Everdur 

Hard Rubber 


@ Here's a chemical gage for any pressure to 3,000 p.s.i. and also 
for vacuum or compound ranges, and temperatures to 300° F. Par- 
ticularly suitable for chemicals and other viscous liquids that either 
corrode or clog a Bourbon tube gage. 

One feature of this Chemical Gage is that the diaphragm is made 
of “TEFLON” which is flexible and resists practically all corrosive 
chemicals. No fragile metal foils are used. The diaphragm chamber 
is supplied of any metal most suitable for the service. 

Available in the following dial sizes: 4'2”, 6”, or 82”. 1” female 
N.P.T. bottom connection. Flanged connection also supplied. 






re HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


Bridgeport 2, Connecticut 











NEW Coating Treatment 
Gives You 
CLEAREST VISIBILITY 
over long period of time, 
with 


JERGUSON 





Another “First” 
for Jerguson 
that gives you 

a real plus 

value when 

you install 


Jerguson Gages 





you can get Clearest Visibility 

over a long period of time with 
Jerguson Gages, for Jerguson is now 
coating all gage glasses with a new 
special compound that maintains im- 
proved visibility. 


Jerguson gage glasses are far supe- 
rior with this new treatment. They 
are far less subject to fouling 
through foreign matter adhering to 
the glass; and viscous liquids are 

ly prevented from hanging up, 
thus greatly improving the observa- 
tion of the true liquid level. You 
get the advantage of another ‘‘First”’ 
in a long series of advancements by 


Jerguson. 


Jerguson Gages are 

Easier to Service 

All gaskets are treated with a special 
compound which prevents adhesion 
to glass or metal under high pres- 
sure or high temperature. Glass and 
gasket replacements are easily made 
without damaging seats through 
scraping. 


Write for Data Unt 


on Jerguson Gage 
I 





G for the 


ees and Ives 
Observation of Liquids and L 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Representatives in Major Cities 
Phone Listed Under JERGUSON 
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is recommended for materials having 
particles in range of 2 to 150 microns, 
but exact operating limits depend on 
density of material, allowable time of 
analysis, and precision required.—T he 
Sharples Corp., 23rd and Westmore- 
land Sts., Phiiadeiphia 40, Penna. 


Mention No. 1213 when filling out card. 


Schmidt Optical Barrel 


New Schmidt optical barrel is avail- 
able for projection of TV, radar, and 





CRO images on screens up to 6x8 ft. 
Image size may be varied by a control 
on barrel.—Spellman Television Corp., 
3029 Webster Ave., Bronx 67, N. Y. 


Mention No. 1214 when filling out card. 


Combination Monocular and 
Binocular Microscope 


New “Microbe Hunter” provides 
monocular and binocular observation 
through one optical system. Photo- 
graphic equipment is mounted on mono- 
cular tube; a turn of a knob permits 





binocular observation until picture is 
taken. Focusing adjustments on base 
do not carry weight of optical parts. 
Nosepiece provides for six objectives. 
A built-in spherical lamp attaches di- 
rectly to mirror support. Mechanical 
stage moves 60 mm. sideways and 40 
mm. forward and backward; a vernier 
scale reads to 0.1 mm.—ZInternational 
Microscope and Art Co., 1670 W. Ogden 
Ave., Chicago 12, Ill. 


Mention No. 1215 when filling out card. 


Coordinate Comparator 


New “Model M1229” coordinate com- 
parator is used for coordinate and ang- 
ular measurements on 3.25 x 4.25 in. 


photographic plates. Longitudinal 





measurements carry microscope over 
range of 100 mm.; transverse meas 
urements move stage in range of &( 
mm. Both motions are by _ precisior 
micrometer screws, each with correction 
bar, reading to 0.001 mm. In addition, 
stage rotates through 360 deg., read t 
0.01 deg. Microscope, inclined at 45 
deg., has a magnification adjustable 
from 1X to 40X. It is normally equipped 
with 60 deg. cross hairs. Substage il- 
lumination is provided by adjustabl 
mirror and diffusion glass in base. 

Gaertner Scientfic Corp., 1201 Wright 
wood Ave., Chicago 14, Ill. 


Mention No. 1216 when filling out card 


Portable 85-degree 
Glossmeter 


New “Items P32 to P35” are port- 
able instruments for measuring specu- 
lar gless according to Method 611.1, 
Federal Spec. TT-P-141b. Instrument 
consists of an exposure head with lamp, 
lens, and light meter. Power supply 
may be either transformer or batter) 

Henry A. Gardner Laboratory, In 
728 Elm St., Bethesda, Md. 


(23 
Mention No. 1217 when filling out card 


Autopilot for Executive 
and Light Planes 


New “L-2” autopilot operates fro 
panel-mounted gyro, through an an 
plifier, and positions servos connected 
to plane’s control surfaces to maintair 
level flight. Instrument is also a ma 
neuvering pilot, capable of coordinate 
turns and climbs. A button mounted 
on control wheel disengages automati 
operation, and slip clutches allow pilot 
to over-ride mechanism if necessary 
Unit weighs 30 Ibs.—Lear, Ine., 110 
Tenia Ave. NW., Grand Rapids, Mie) 


Mention No. 1218 when filling out card. 


Linear Comparator 


New “Model M1205C” linear com 
parator for absolute measurements o1 
spectrum plates or other flat objects ha 
a range of 255 mm. and is direct read 
ing to 0.001 mm. Variable power view 
ing microscope contains a roof pris! 
to bend optical axis to a position con 
venient for observer and to erect imag‘ 
giving it normal left-right orientatior 
Stage is intended for 4 x 10-in. plate 
but there are no obstructions to lim 
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A RECORDER YOU NEVER OUTGROW! 








IT’S A 
TEMPERATURE RECORDER! 











KURT REI 





IT’S A DOUBLE SYSTEM 
RECORDER-CONTROLLER! 





IT’s A 
PRESSURE RECORDER! 





*4 pens on 12" recorder. Limit on 9" recorder 
2 pens, on 6" recorder—-1 pen. 


IT’S A SINGLE PEN 
RECORDER-CONTROLLER! 

















You have never seen any recorder quite like the 
Gotham CONVERTIBLE. For here is one precision 
instrument that is as flexible as an eel. And a miser 
for maintenance. Read why! 

The basic elements of the recorder, that is, the 
tube system, clock mechanism, and translating move- 
ment, are the same for 6", 9" and 12" chart size 
recorders. Temperature and pressure systems are 
completely interchangeable. Functions up to 4 pens 


can be added (to the 12" size) in a twinkling. Control 





through air relay or solenoid can also be easily added. 
For none of these changes, additions, or replacements, 
however, does any Gotham Convertible have to be 
returned to the factory. 

You yourself can change the instrument on the 
job in any way you desire to meet changing process 
requirements, without delay. Your maintenance in- 
ventory, because of interchangeability, is almost 
negligible. Write today for Bulletin. 


Keep everything under control with Gotham 


GOTHAM INSTRUMENTS 





DIVISION OF 
AMERICAN MACHINE AND METALS, INC. 
149 Wooster St., New York 12, N. Y. 











Manufacturers of Controlling, Recording 
and Indicating Instruments for Temperature 


and Pressure Applications. 














RECORDING 
GALVANOMETERS 








The Century Model 210 Galvanometer 
has been designed and tested for the 
utmost in performance under any con- 
ditions. The unique small tubular type 
construction permits their installation in 
practically any type or make of photo 
graphic recording oscillographs. These 
galvanometers are offered at low cost 
over a wide range of frequencies and 
sensitivities to satisfy most recording 
requirements. For additional informa 
tion, write for ovr Catalog No. CGC 
206. 

Manufactured under Century Pat. 
2439576, also licensed by Kannes- 
tine Laboratories Patent 2149442. 

oe 
neces 


CENTURY GEOPHYSICAL 
CORPORATION 


1340 North Utica 


Tulsa, Oklahoma 


EXPORT OFFICE 
149 Broadway, N. Y. 


1505 Race Street 
Philadelphia 


World's Largest Manufacturer of 
Geophysical and Special 
Galvanometers 
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length of plate. Substage illumination 
is provided by light from external 
source entering from rear and re- 
flected upward by adjustable mirror. 
Readings are taken from divided drum 
and revolution counter at left end of 
instrument.—Gaertner Scientific Corp., 
1201 Wrightwood Ave., Chicago 14, Ill. 
Mention No. 1219 when filling out card. 


Automatic Colorimeter 
for Cotton 


New colorimeter records simultane- 
ous values of reflectance and yellow- 
ness of cotton samples. Instrument is 
based on maker’s “Color and Color- 
difference Meter,” replacing manual 
balancing with electronic amplifiers and 
servomotors.—Henry A. Gardner Lab- 
oratory, Inc., 4723 Elm St., Bethesda, 
Md. 


Mention No. 1220 when filling out card. 


Electrical Indicating 
Instruments 
New “Types AB-18 (a.c.) and DB- 
18 (d.c.),” instruments employ a pro- 
truding convex-type glass cover that 
permits scale to be mounted flush with 





front of case, while providing clear- 
ance for moving parts. Jewels are 
spring-mounted to protect pivot points 
from shock. Magnetic damping pro- 
vides quick response and permanency 
of characteristics. Instruments are 4.25 
in. diameter. An a-c. wattmeter is illus- 
trated.—Meter and Instrument Div.., 
General Electric Co., Schenectady, 5 
N.Y. 


Mention No. 1221 when filling out card. 


Sweep and Marker 
Generator 
New “Marka-Sweep, Model IF” has 
a three-position selector switch for 20- 
30, 30-40, or 40-50 Me. ranges with 
overlap. Sweep width is 15 Me. All 





‘ 6B sacs te ks Ew ow mn 


carriers are oscillator fundamentals, 
and instrument produces a true zer 
amplitude reference baseline on oscillo- 
scope display. Output level may | 
varied between 50 microvolts and 250 
mv. across 70 ohm unbalanced outpu 
A panel switch narrows and recenters 
sweep for sound channel measurements. 
Up to 9 narrow, crystal-positioned, 
pip-type, markers are available at spec- 
ified IF frequencies, with on-off contro! 
for each mark. Instrument has regu 
lated power supply.—Kay Electric Cr 
Pine Brook, N. J. 


Mention No. 1222 when friling out card 





Marker Generator 
New “Type 501” marker generator 
provides frequencies from 15 to 240 
Me. in four bands. A fixed-frequency 
oscillator, with plug-in crystals, pro 


— 











vides check points at fundamental fre 
quencies from 2-20 Mc., and has us¢ 
ful harmonic output up to sixth for 
band calibration. Instrument is sup 
plied in steel case, over-all dimensions 
11 x 8.375 x 7 in.; operation is fron 
115 v. 60 eps. line.—Radio Tube Dir 
Sylvania Electric Products, Inc., 174 
Broadway, New York 19, N. Y. 


Mention No. 1223 when filling out card 


Electronic Rectifier Units 


New floor- or wall-mounted ele 
tronic rectifier units are available wit} 
constant or adustable d-c. output volt 
ages, in ratings as high as 230 volts 
87 amperes. Adjustable-voltage units 
provide a range of 60 to 100 percent 
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HAYS=O, 
EADERS 








HAYS 

WAS ONE 

OF THE 

FIRST TO 

RECOGNIZE AND APPLY THE PARAMAGNETIC PRINCIPLE 

As early as 1909, Joseph Hays recognized the need for an 

Oxygen Recorder. Thirty years and five oxygen analyzing 

instruments later, Hays research engineers had a principle 

worth complete exploitation—the paramagnetic qualities 
of oxygen. Then followed . . . 





MONTHS 
OF 
CONTINUOUS 
LABORATORY 
RESEARCH 
Once it had 
been established that magnetically induced thermal re- 
sistance changes accurately mirrored O. content changes 
in a gas sample, millionfold amplification was required. 
Existing amplifiers proved inadequate, so Hays designed 
their own. When their Analyzer and Recorder were com- 
pleted, it became clear that Hays had an instrument 
with unequalled .. . 










PRACTICAL 
DESIGN 
FEATURES 
Positive, in- 
stant zero 
check through 
free swinging 
magnet. High 
sensitivity, 
rapid re- 
sponse to O, 
changes 
rugged con- 
struction. 
Patented compensator assures accurate 
readings in °j, O. by correcting for changes 
in barometric and gas sample pressure. 
No chemical required . . . 
No combustion . . . complete safety 
No gaseous or liquid fuels added to gas sample 
Provision for 4 records on one chart 


free for the asking, describes the principle and \ 


operation of this instrument . . . write for it! / 





nn 


“BULLETIN: 49-829 











PAINSTAKING, 

PRECISION 

FABRICATION 

High accuracy and sensitiv- 
ity require close tolerances 

production problems arose. 

Hays solved these problems 

by investing large sums in new machines, by building 

their own equipment not available elsewhere, by using 

their 40 years of instrument manufacturing ‘‘know-how.’ 

When finished, the new O, Recorders were subjected to. .’ 


FOUR YEARS 

OF INTENSIVE 

FIELD 

RESEARCH 

Test installations were made 

in the oil, steel and glass in- 

dustries; power plants, and 

laboratories. Instrument per- 

formance was noted under varying conditions, findings 

were then translated into product improvements. New 

compensations, calibrating techniques and adjustments 
were developed, giving Hays a wealth of ... 








APPLICATION 
“KNOW-HOW” 
You benefit by 
lays knowl- 
edge gained in working with 200 leading industrial users 

. experience in applying the Magno-Thermo O, Recorder 
to Catalyst regenerators, process heaters, heat treating 
furnaces, open hearths, government laboratories and 
similar operations. 


pha willed nna les 0 


MICHIGAN CITY 


imOrana US A 





THE HAYS CORPORATION | 
Michigan City 8, Indiana | 
Please send me Bulletin 49-829 which describes the Hays Oxygen Recorder | 
and Analyzer | 
Nome | 

eae ! 
Addre { 
City Zone tate 1 
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PRINCO'S 
Magnetic 
Thermoregulator 


ADJUSTS 
EASILY 
to .005°C! 








Contact electrode is positioned 
quickly within 005°C by means 
of movable external magnet. 


ROUGH ADJUSTMENT 





Mercury overflow chamber per- 
mits easy approximation to 
desired temperature setting 


PRINCO 
""MAGNA-SET’’”* 
THERMOREGULATOR 


Brings new accuracy, sensi- 





uvity and case of adjust- 
inent to the field of variable 
temperature controls. May 
be expected to control a 
well-agitated, constant- 
temperature bath of correct 
design to within +0.02°C. 
Available in ranges from 
—35°C to +300°C, or 
—60°C) to —35°C, Ask for 
Bulletin “TT” 


lists a complete line of elec- 





which also 


tronic and magnetic relays. 


OMPANY 


*Reg. App. for 





PRINCO 


PRECISION INSTRUMENTS FOR 


mouSTRY 


1437 BRANDYWINE STREET 
PHILADELPHIA 30, PENNA. 
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of rated output voltage. All compo- 
nents are mounted in factory-assembled 
enclosures, are rated conservatively. 
Separate compensating adjustments for 
filament voltages’ are incorporated in 
all models, which-are designed for op- 
eration from 115/230 or 230/460 volts, 
single-phase or three-phase.—Westing- 
house Electric Cerp., Box 2099, Pitts- 
burgh 30, Penn. 


Mention No. 1224 when filling out card. 


Multi-purpose Electrical 
Tester 
New “MV-73B” multi-meter has full 
scale sensitivity of 10 mv. for d-c. and 
a-c. measurements, and a maximum 
sensitivity of 25 mv. for full scale, up 





ae 


to 300 Me. Scale ranges cover from 1 
microamp. to 10 amp., 10 mv. to 1000 v. 
Ohmmeter circuit is fed from regulated 
power supply.—Millivac Instrument 
Corp., P. O. Box 3027, New Haven, 


Conn. 


Mention No. 1225 when filling out card. 


Insulation Tester 


New “Current Limited High-potential 
Tester” operates from power supply of 
105 to 125 v. 60 eps.; is available in 
either single or dual range models. Sin- 
gle range is 0 to 3200 v. rms, second 
range is 0 to 1600 v. Primary circuit 





uses resistance and a potential divider 
to supply an adjustable voltage to 
transformer and to damp out line 
surges. Faults are indicated by a glow 
lamp on panel.—Special Products Div., 
General Electrie Co., Schenectady 5 


fe # 


Mention No. 1226 when filling out card. 


Mixer Crystal Test Set 


New “Type 390” portable self-con- 
tained mixer crystal test set, for meas- 
uring conversion and noise tem- 
perature of silicon crystals, is par- 
ticularly suitable for production test- 
ing, incoming inspection, and field tests. 


loss 





It has a correlation accuracy of p us 
or minus 0.5 db on conversion }. x; 
measurements and 0.5 on noise ten. 
perature mean deviation. It is intenced 
for use at or below 10,000 Me. for dir. ¢ 
indication and above 10,000 Me. 
relative indication.—Airborne Inst, 
ments Laboratory, 160 Old Country 
Road, Mineola, N. Y. 


Mention No. 1227 when filling out car 


Plug-in Line Amplifier 


New “Type MI-12160” line amplifie: 
provides frequency response from 3) 
to 15,000 cps. It features inverse feed- 
back control and voltage-regulated pow- 
er supply, and has a rated power output 
up to two watts. An interstage gain 
contro! with positions 0 to 10 is 
mounted on front apron. Self-contained 
power supply consists of power trans- 
former, high-vacuum full-wave recti- 
fier tube, and output filter. Unit draws 
75 watts from 105-125 v. 50-60 eps. 
power supply. Overall dimensions 5 x 13 
x 7 in., weight 11 lbs.—Sound Products 
Section, RCA Victor, Camden, N. J. 


y 


Mention No. 1228 when filling out card. 


Noise and Distortion 
Measuring Set 
New “Type 35-A” distortion and 
noise measuring set comprises eight 
fixed-band rejection filters covering 50 
cps. to 15 ke., followed by a stable, 





wide-range, high gain amplifier. Eac} 
filter rejects uniformly a band 3 per- 
cent of indicated frequency, and passes 
uniformly harmonics of this frequency. 
Two amplifier gain controls are pro- 
vided—one covering 40 to 60 in 
steps of 10 db, second a continuously 
variable control covering 10 db. A 
calibrating voltage is provided inter- 
nally for accurately adjusting mete: 
to read dbm. Range of noise and dis- 
tortion that can be measured depends 
upon level of source being investigated. 
At a level of —15 dbm the limit is 60 
db below or 0.1 percent distortion. 
Amplifier output is protected by an 
electronic limiter. Output jacks are 
provided for connecting an externa! 
scope in place of output meter.—Dave) 
('o., 191 Central Ave., Newark 4, N. J 


Mention No. 1229 when filling out card. 


C-r. Oscillograph 


New “Type 303” provides time cali 
bration for horizontal sweep and regu 
lated voltage calibration for vertica 
deflection. Both are accomplished by) 
substituting a calibrating signal fo: 
input signal. Y axis, provides a sensi 
tivity of 0.1 v. peak-to-peak per in 
Frequency response is down 3 db at 1 
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| This Tube That Measures 
: Pressure May Solve 
Your Production Problems 





sia 


(Photograph courtesy Minneapolis-Honeywell Regulator Company Brown Instruments Division 





@Spiral pressure elements—aseries 
of Bourdon tubes joined end-to-end 
and wound as a flat spiral—measure 
the pressure in virtually all the 
pressure gauges and controllers in 


your tubing problems... for just 
as Superior worked closely with 
Brown to develop the tubing used 
in these flat spirals, so they are 
ready and eager to assist you in the 
the 15 to 4000 psig range, made by 
the Minneapolis-Honeywell Reg- 
ulator Company, the Brown Instru- 
ments Division. 


development of a tube ‘to do the 


specific job demanded by your 


product or process and do _ that 


TI ; job better. 
ese tubes are a superior prod- . . . 
; é » Superior is always ready to 
uct—precise In cross section, , 7 : " : 
: : furnish tubing for all instrument 
dimension, metallurgical and chem- NE 
: i ars . applications, pressure gauges, con- 
ical analysis. free from defects in sere 
: trollers, regulators, temperature 


grain structure and surface, un- : F sa 
‘ ‘ cA < “- . struments, etc. For more intor- 
varying in fatigue life... the finest '"*! a 


the name of 


nearest Superior distributor, write 


mation, and your 


tubes available to do this specific 
job. They are precision drawn by 
Superior Tube Company. Superior Tube Company, 2014 Ger- 


And this may be the answer to mantown Ave.. Norristown, Penna. 










To guard against contamination by proc- 


essing lubricants, the tubing is thor- 
oughly degreased before each annealing 


operation. 





Bright annealing and heat treating fur- 
naces. with instrumentation for control, 
assure untiorm structure. a clean. smooth 


surtace and pree ise temper toleranc es, 





Space and Time— 188.000 square feet— 


over 4 acres—for developing, producing, 
and testing small tubing plenty of 
space... and people who take time to 
sive yvoua sood produc t and cood ervice. 





Which Is The Better For Your Product... ? 
SEAMLESS ...? The finest tubes that Or WELDRAWN*™. . . ? Welded and 


can be made. In all O.D.’s from 13¢" and drawn from bright-annealed cold rolled 
} strip Economical. Available in stainless: 
lower. Excellent for forming. bending, 

non-ferrous and olass sealing illo but 
machining, ete., carbon, alloy, stainless, not in as wide a range of wall sizes as 
non-ferrous and glass sealing alloys. seamless. 


*REG. U.S. TRADEM MPANY 











All analyses .010"’ to %"! O.D. 
Certain analyses (.035'' max. wall) Up to 1%" O.D. 


West Coast: PACIFIC TUBE COMPANY, 5710 Smithway St., Los Angeles 22, Calif. * ANgelus 2-215] 


1950 —-Instrument Pave 




















Bendix-Pacific telemetering facilities 
can provide you with any phase of 
a complete instrumentation service. 
These include: 


* The standard AN/DKT-3 sub- 
miniature telemetering compo- 
nents which remotely measure 
and indicate acceleration, motion 
and position, pressure, strain, tem- 
perature, vibration, velocity, volt- 
age and current. Transmitters up 
to 15 watts of power are available. 

* Application engineering to adapt 
the Bendix-Pacific System to each 
specific problem. 

® Installation and calibration serv- 
ices. 

* Aircraft and missile antenna de- 
sign and radiation analysis. 

* Flight testing, providing all ground 
station facilities and reduction and 
analysis of data. 





RADAR BEACON 


Bendix-Pacific has developed for re- 
stricted use an exceptionally small, 
compact radar beacon for use in the 
common radar bands to facilitate 
vehicle tracking. 











Inquiries from qualified companies 
and agencies for complete engineer- 
ing dota are invited. 


Sl J. 


‘a ar 
‘Pacific Division 





“Bendix Aviation Corporation 


NORTH MOLLY WOOD CALIFORNIA 


Eastern Engineering Office: 475 Fifth Ave.,N. Y. 
TO MEASURE—TO INDICATE—TO WARN AT A DISTANCE 


9 


Page 1038—IJnstruments —Vol. 23 








Me. with no positive slope in high-fre- 
quency range; unit will synchronize 
stably on signals higher than 15 Mc. 
Transient response of Y axis is such 
that a pulse having a rise time of 0.01 
microsecond or faster will be repro- 
duced with a rise time not exceeding 
0.03 microsecond. Both driven and re- 
current sweeps are variable continu- 
ously from 0.1 second to 5 microseconds. 
Sweep length may be expanded to equiv- 
alent of 30 in.; Y axis amplifier pro- 
vides 2.5 in. deflection of unidirectiona’ 
pulses, or equivalent five in. for sym- 
metrical signals.—Allen B. DuMont 
Labs, Inc., 1000 Main Ave., Clifton, 
N. J. 


Ment:on No. 1230 when filling out card. 


Five-inch Oscilloscope 


New “Model T-601-A” has 17 tubes 
including 5-in. c-r. tube. Instrument 
has 10 mv. sensitivity, with 12 Me. 
band width. Deflection plates are avail- 
able on terminal board; built-in signal 








calibrator is continuously variable from 
0-10 v. Sweep can be expanded 5 times 
full scale. Unit is 14 x 10 x 17 in., 
weighs 45-lbs. Television Equipme nt 
Corp., 238 William St., New York 7, 


Pe es 


Mention No. 1231 when filling out card. 


Seven-inch Oscilloscope 


New “Type 132Z” oscilloscope has 
Y-axis sensitivity of 0.1 v. rms for 
1 in. peak-to-peak deflection; frequency 
response flat to 70 ke. Horizontal am 
plifier provides sensitivity of 0.25 v. 
rms for 1 in. peak-to-peak deflection; 











frequency response to 120 ke. B.-} 
amplifiers have input impedances of 
megohm and 34 uuf. Linear sweep f1 
10 to 30 ke. may be synchronized 
60 cps., or an external signal. Over- 
dimensions 17 x 11.375 x 17.75 
weight 39 lbs.—Radio Tube Div., S 
vania Electric Products, Ine, 1% 
Broadway, New York 19, N. Y. 


Mention No. 1232 when filling out car: 


C-r. Oscilloscope 


New ‘Model CRO-2” oscilloscope uses 
5 in. 5UP1 tube. Vertical amplifier 1 
sponse is uniform from 20cps. to 4.5Mc. 
Vertical input impedance is 1.5 meg- 
ohms, shunted by 20 uuf; horizontal 
input impedance is 1.1 megohms. Volt- 





age calibration permits peak-to-peak 
calibration of all waveforms. Switch- 
ing arrangement provides vertical pat- 
tern reversal. Sweep oscillator pro- 
vides saw-tooth wave, 20cps. to 50kc. 
in 5 steps; 60 cps. sinoidal sweep also 
available. All-steel cabinet measures 
13x10.5x15 in., weighs 26 lbs.—Jackson 
Electrical Instrument Co., 18 S. Pat- 
terson Blvd., Dayton 1, Ohio. 


Mention No. 1233 when filling out card. 


Bent Gun for CRO’s 


New “Bent-Gun” features a_ higher 
degree of pre-focusing, without in- 
creasing the over-all length of tube 
An improved bulb spacer simplifies 





| a . - ee eens 


electron-gun centering and_ insures 
proper anode contact. Stray emissior 
at higher voltages is minimized b 
reunding corners of pertinent electror 
gun components.—Cathode-ray Tut 
Div., Allen B. DuMont Labs., Ince., 75! 
Ploomfield Ave., Clifton, N. J. 


Mention No. 1234 when filling out card 


CRO Marker 


New ‘Model 1-U Labmarker” cor 
verts a sinoidal input of up to 30 v. rn 
into a series of sharp unidirection: 
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For locating and measuring leaks wherever pressure or vacuum 1s used 
THE CONSOLIDATED MODEL 24-101A LEAK DETECTOR 


f @ prove absence of any leak, or 
to detect, locate, and measure rate 
f leakage in pressure or high vacuum 
systems, glass to metal seals in elec- 


tronic equipment, valves, welded or 
soldered joints—these are only a few of 


nany uses for this versatile instrument. 


Employing helium gas and the mass 


spectrometer principle, this highly sen- 


ive machine responds to leak rates, 
m atmosphere into an evacuated 
stem, as low as 10° cubic centi- 


eters per second. 


Ruggedly built and mounted on 
casters for portability, the unit can be 
moved anywhere for testing systems 
by “probe” or “envelope” methods, 
or locating leaks in buried gas lines. 


Both visual and audible indicators 
Model 


are standard features on the 
24-101A. 

Send for our free, 16- 
page bulletin describing the 
many features of the 
Consolidated Model 24- 


high vacuum research and engineering 


Vitamins A and E. 


distilled monoglycerides 





101A Leak Detector. It also explains 


applications and methods, and gives 
complete specifications. For your free 
copy, write: Vacuum Equipment 
Department, Distillation Products 
Industries, 705 Ridge Road West 
Rochester 3, N.Y 
Kodak Company 


Division of Eastman 














more than 3300 Eastman Organic Chemicals for science and industry 

















AMTHOR 


TENSILE STRENGTH 


TESTERS 


FOR 







PAPER 

CORDAGE 
RUBBER 

LEATHER 

WIRE 

FLAT MATERIALS 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 
DEAD WEIGHT 
PRESSURE GAUGE TESTER 
TACHOMETERS 
INDICATING and RECORDING 
MERCURY COLUMN GAUGES 


~ AMTHOR *%™ 
TESTING INSTRUMENT CO., INC. 


48 Van Sinderen Ave., Brooklyn, N. Y. 
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§ THIS FEATHERWEIGHT WILL ! 
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i” THE NEW 


"BAVAM 


Weight—5!/, Ounces * Watts— # 
© 40 or 60 * Tip Dia—Both V4” and Y%” Tips © 
Furnished with Each Iron * Price— $650 ’ 


So light its weight is hardly noticeable. Out- 3 
performs any iron of equal size. Hatchet de- 
sign makes it more comfortable and practical é 
to use than a pencil iron. No transformer re- 
quired. Write for complete catalog 





= HEXACON ELECTRIC Co.! 
5 179 WEST CLAY AVE., ROSELLE PARK, N. 8 
SG Oe OS Oe Oe 6 Oe ee ee ee ee ee ee ee 
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pulses, either positive, negative, or 
both at once. Approximate character- 
istics are: pulse duration, one-third 
of cycle; pulse amplitude, one-half rms 
input voltage; frequency range, 25 cps. 
to 1 Me. Oscillograms show output 
wave forms of Model 1-U and a record 
timed with instrument. Labmarker was 
connected to “Z” axis terminals of CRO 
to produce short breaks in _ trace.- 
Berkshire Laboratories, P.O. Box 701 
Concord, Mass. 


Mention No. 1235 when filling out card. 


Oscillograph 


New “Type 5-116” recording oscillo- 
graph is available in 9- or 14-record 
capacity, for 24-28 v.d.c. or 115 v. 60 
cps. drive. Feed magazine provides 125 
ft. of recording material, with speeds 
from 0.25 to 100 in. per second. Instru- 
ment uses maker’s “Series 7-200” gal- 
vanometers, with a prefocused lamp. 





One counter is used for both record- 
numbering system, and visual indica- 
tion. All components are mounted on 
two main castings.—Consolidated Engi- 
neering Corp., 620 No. Lake Ave., Pasa- 
dena 4, Calif. 

Mention No. 1236 when filling out card. 


Oscillograph Galvanometer 


New “Model 102” galvanometer re- 
quires 16.1 ma. for 1 in. deflection at 
15 in. in 2000-cps. model and 0.008 
ma. for 1 in. deflection in 100-cps. 





model. Instrument is available vy. :| 
undamped natural frequency from 
to 5000 eps. It is adapted to any t » 
of oscillograph; is available in mag et 
structures up to 50 traces. Elem« 
are 0.125 in. diameter and 2 in. lo 
an eighteen trace model weighs 3.5 
Standard elements have balance « s 
placement of 0.03 in. per G.—Midwu: 
ern Geophysical Laboratory, Tu 
Okla. 


Mention No. 1237 when filling out car 


7 


D-p. D-t. Choppers 
New “Types 252/258” are improv 
models of maker’s d-p.d-t. d.c.-a 
choppers. Time “ON” can be fact 





adjusted in range of 25 to 125 percent 
Drive coil operates on 6.v. 45-65 eps. 
Stevens-Arnold, Inc., 22 Elkins St. 
South Boston 27, Mass. 


Mention No. 1238 when filling out card 


Bridge Balance Indicator 


New “Model 203-A” is a_ sensitive 
null indicator for d-c. bridges. It con 
verts bridge unbalance into an alte: 
nating voltage which is displayed on : 
5-in. CRO. It is housed behind a pane 
for standard 19-in. rack. Controls ar 
available on front panel, including ar 


ose . 





output jack for measurement of ac 
tual unbalance voltage observed. A 
50-microvolt d-c. signal will produce 
4 in. deflection. Gain is variable ir 
decimal steps. Input resistance 
greater than 2 megohms. Internal nois: 
is less than 5 microvolts. Cathode raj 
tube presentation reverses in phas 
with change in polarity of input d« 
It is insensitive to power line pick-u} 
in circuit under test. Operation is fron 
115 v. 60 eps. line.—I/ndustrial Contro 
Co., 1462 Undercliff Ave., New Yorl 
Se i 


Mention No. 1239 when filling out card 
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and calibration are done by the same simple 


method, using a set of check weights which 


proved ¢ 
.C.-a : 
Fact : 
| with 
4 R 
| ing Balance Meters 
rceent 
cps. » 
s St r 
, With ordinary meters, high differential pres- 
card ’ 
sures present serious difficulties—but not with 
the Hagan Ring Balance Meter. 
— Hagan meters for differentials up to 420 
sitive inches of water require exactly the same size 
r con ; is A es . 
alter > case as low-differential meters. There is no 
ona |@ drop leg. no U tube—everything is inside 
pane 
po the case. 
ig an {4 With both high-differential and low-differ- 
| - ential Hagan Ring Balance Meters, checking 
| 


are furnished with the meter. The water col- 
umn method, which is especially cumbersome 
when high differentials are involved. is un- 
necessary, and it offers no routine advantages 


over the check weight method. 
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z 
é : Hagan Corporation : 
For full information on Hagan Ring Balance : Hagan Building : 
eee ‘ “ * : 
ac Meters, fill in the coupon below or write to : Pittsburgh 30, Pennsylvania 
; A | Hagan Corporation, Hagan Building, Pittsburgh * Please send me further information on Hagan Ring Bal : 
“~ Pa 10, Pennsylvania. : ance Meters. [| am particularly interested in : 
101s! >} : : 
ra) r s NAME : 
has POSITION 
dx : 709s o : 
«py | HAGAN CORPORATION S  sidawees | 
ron : : | 
tro RING BALANCE FLOW AND PRESSURE INSTRUMENTS § STREET AND NUMBER : 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 


free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 2, N. Y. 














Recording Efficiency 
for streets Application: 






Ampex Magnetic Tope Recorders 
offer the only proved meons of 
moking electrically reproducible 
recordings up to 40,000 cps! Such 
criticol recording permits detailed 
study of porticulor phenomena 
from tape loops, or other automatic 
doto reducing systems. Up to 14 
channels of dota recorded simul- 








taneously on separate tracks where 
Ampex Magnetic Tape 
Recorders are availo- 
ble in console, rack or 
portable types 


required. Special systems record 
down to 0 cycles with no phase shift 
or wove form distortion. Write for 
onolysis of your specific problem 


UNLIMITED USES INCLUDE: 


@ Recording-Broodcasting © Aerophysical Research 
@ Multi-Channel Recording 
@ Portable Half-Track 
Recording 


Great RADIO SHOWS 


AMPEX ELECTRIC CORP. 
San Carlos, Calif. 


@ Industrial Recording 


@ Loboratory Research 





@ Telemetering 


MAGNETIC TAPE 
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Voltage-regulated Power 
Supply 

New “Model 515” features one regu- 
lated B supply, one regulated C supply 
and one unregulated filament supply. 
B supply is continuously variable from 
0 to 500 v. and delivers from 0 to 200 
ma. From 20 to 500 v. output voltage 
variation is less than 0.5 percent for 
line fluctuations from 105 to 125 volts 
and load variations from minimum to 


BES rene, 
<n oon 








maximum current. Ripple is less than 
5 mv. C supply is continuously vari- 
able from 0 to 150 v. and delivers 5 ma. 
For all output voltages, voltage vari- 
ation is less than 10 mv. for line fluc- 
tuations of 105 to 125 volts. At 150 v. 
regulation is less than 0.5 percent be- 
tween 0 and 5 ma. At settings below 
150 volts internal resistance of supply 
increases to a maximum of 25,000 ohms. 
Ripple is less than 5 mv. A-c. output is 
6.3 v., 10 amps., center-tapped, unregu- 
lated. Over-all dimensions 19 x 10.5, x 
13 in.—Kepco Laboratories, Inc., 149-14 
41st Ave., Flushing, N. Y 

Mention No. 1240 when filling out card. 


Basic Unit Scalers 


New line of basic unit scalers meas- 
ure 1.75x 10.5 in.; weigh 1 lb. Units 
use 5823 relay tubes; resolution time 
between input pulses is 1 millisecond. 
Higher pulse rates can be counted by 
preceding these units with a hard-tube 
scaler. Scalers operate on 180 v., have 
low a inputs.—Condor Radio, 6501 
W. 83rd St., Los Angeles 45, Calif. 


Mention No. 1241 when filling out card. 


Radioactivity Indicator 


New “Universal Roentgen Meter,” 
for use with various types of tubes or 
chambers, is equipped with four, five or 
six scales, which make possible fine 
readings in all ranges of radiation. 
Four-scale model covers zero to half 
a milliroentgen; 0-5 mr.; 0-50 mr. and 
0-500 mr. Selector switch determines 
which of scale will operate and will be 
visible, thus eliminating reading wrong 
scale. Instrument is sensitive enough 
for use in x-ray work, but also meas- 
ures large amounts of radiation en- 
countered in nuclear fission research. 
We stinghouse Electric Corp., Box 2099, 
Pittsburgh 30, Penna. 


Mention No. 1242 when filling out card. 


Orifice Edge Gage 
New “No. 315-050-010” orifice edge 
gage is based on a design suggestion 
by Howard S. Bean of Bureau of Stand- 





687 


ards. Gage is a precision square used 
to check sharp edge of metering orifices, 
and flatness of orifice plates. Light 
shining under’ instrument indicates 
squareness of edge.—Lovins Engineer. 
ing Co., 8203 Cedar St., Silver Spring 
Mad. 

Mention No. 


1243 when ating out card 





Register Regulator 


New “Type RR-11” register regu- 
lator for high-speed wrapping machines 
permits a reduction in size of registe: 
marks on any generally-used wrapping 
materials such as metal foil, waxed 


paper, cellophane and cloth. Prefocused 


aie 





optical system requires no critical ad 
justments. Unit is accurate to 0.(/ 
inch with line voltage variations as 
great as plus-or-minus 10 percent fron 
normal. Toggle switch permits chang 
ing from reflected to transmitted light 
and for dark- or light-spot operatior 
Preamplifier in scanner permits greate) 
separation of scanner and control unit 
minimizing effects of stray pickup and 
electrical leakage. Standard vacuun 
tubes can be obtained readily for nor- 
mal replacements.—Westinghouse Ele 
Corp., Box 2099, Pittsburgh 30 
Penna. 


tric 


Mention No. 1244 when filling out card 


Transverse Core Tester 


New transverse core tester consist 
of a cast-aluminum beam mounted 
ball bearings. Loads are applied 


dropping lead shot into a container at 
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Ne aie aeFans 


end of beam. When specimen fails, sup- 
piy of shot is automatically stopped. 
Maximum capacity of tester is 75 lbs. 
on specimen. Over-all dimensions 8x36 
x15 in.—Claud S. Gordon Co., 3000 S. 
Wallace St., Chicago 16, Ill. 


Mention No. 1245 when filling out card. 


Transverse Test Core Maker 


New transverse test core maker is 
used in preparing samples for standard 
core-sand tests. Specimens 1x1x8 in. 
are prepared by jolting sand mixture 





into a core box, from a hopper having 
a height of 3 in. Over-all dimensions 
10x20x32 in.—Claud S. Gordon Co., 
3000 S. Wallace St., Chicago 16, Il. 


Mention No. 1246 when filling out card. 


Testing-machine Jaws 


New line of tensile testing-machine 
jaws uses nylon members to maintain 
uniform pressure on sample. Both faces 
are self-aligning, with hardened pivot 





made of aluminum 

alloys; have stainless steel 
threaded inserts. Jaws are statically 
balanced. Load capacity ranges from 
50 grams to 1000 lbs. in different mod- 

els.—/nstron Engineering Corp., 2 Han- 
ick St., Quincy 71, Mass. 


Mention No. 1247 when filling out card. 


Frames are 


pins. 
or steel 


Fluorescence Detector 


New “Fluoretor” is designed for 
laylight ultraviolet detection at either 
2537 or 3660 Angstrom units, in either 
1 portable unit operating from two 
flashlight batteries, or a model oper- 
ating from 115 v., 60 cps. power lines. 
Units are supplied with integral dark 
hamber including three-power magni- 
her and six alternate specimen holders 
na box. Either can be used with dark 
chamber removed as a black-light flash- 
ight. Heads are interchangeable and 
‘an be obtained separately. Cold-cath- 

















tmind Ideas 
HERE’S A COMPACT 
SLOWPOKE 






















Designers and manufacturers concerned with the ex- 
cessive space requirements and high cost of external 
reduction gearing will welcome this new slow speed 
timing motor. The series 4400 requires minimum space 
and provides, at comparatively low costs, speeds from 
6 hours to 7 days per revolution. The careful design, 
expert engineering and precision manufacture, are 
advantages common to all Haydon motors. 


SUPERIORITY FEATURES 


DEPENDABILITY: Slow 450 rpm rotor speed means less 
reduction gearing and fewer fast wheels, pro- 
viding quieter operation and longer life. 

SMALL SIZE: Smallest available of this type. 

TOTAL ENCLOSURE: A basic feature of sound design. 

CONTROLLED LUBRICATION: Separate rotor and reduction 

gearing lubricating systems permit selection of 

best methods and lubricants, control circula- 
tion, insure against leakage. 

POSITION: Operates 

position. 

SIMPLE, SECURE ASSEMBLY: Entire face of motor can be 
supported securely against mounting surface. 
Motor leads standard for quick, inexpensive 
wiring. 

STANDARD INTERCHANGEABLE DESIGNS: Speed from 300 
rpm to 1 revolution per week in only 2 inter- 
changeable motor series. 




















OPERATING continuously in any 














For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 — Timers No. 323 
— Clock Movements No. 324. Yours without obligation. 



































HAYDON Manufacturing Co., Inc. 


2034 ELM STREET 


HAYDON 


AT TORRINGTON 





HEADQUARTERS FOR TORRINGTON, 


SUBSIDIARY OF GENERAL TIME CORPORATION 


CONNECTICUT 


TIMING 
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ERNST cornu: 


DIRECT-READING 
HARDNESS TESTER 


(Patented) 
Distinctly 
Different 


im 






mM Design 


Permits 
quick, accurate, 

“at-the-job” direct 
hardness readings, by hand pressure 
only, of any shape, form, size or 
width of metal without necessity of 
referring to conversion scales or 
calculations. Simple, dependable, no 
screw attachments. 

Enables fast testing of repetitive 
or assembly line work by unskilled 
labor. 

Available in Brinell, Rockwell, 
Diamond Pyramid, or Tons Tensile 
— low, medium or high ranges. 


WRITE FOR BULLETIN” ET7Z 
Distributors’ Inquiries Invited 


NEWAGE 


INTERNATIONAL, INC. 
521 FIFTH AVE., N. Y. 17, N. Y. 





DOWN GO PRESSURES 


With the Eimac HV-1 high- 
vacuum pump pressures in 
the order of 4 x 10-7 mm 
of mercury are assured, at 
production speed and 
dependability with labo- 
ratory occuracy 

The many outstanding 
features of this oil-diffusion 
type pump have made it 
the choice of leading 
physicists and metallur- 
gists... consider it for your 
applications. Comprehen- 
sive technical data will be 
sent on request. 

fambe 


HV-1 VACUUM PUMP 





Ultimate Vacuum 4 x 10-7 mm Hg. 
Speeds up to 67 Liters/Second 
Clear Glass Pump Barrel 

No Liquid Cooling 

No Charcoal Trap 

No Mechanical Wear 


++ ee + © 


Maintenance without Special 
Tools or Skill 


* Simple Pipe Flange 
watt Vac-System Connection 
EITEL-McCULLOUGH, INC. 


2268 Son Mateo Ave., San Bruno, California 
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ode low-pressure discharge tubes used 
have no ballasts, starters nor filaments. 
A rubber end piece excludes light from 
sections of large surfaces to be ex- 
amined. Battery model weighs 2 lb., 
115 v. model, 1.5 lb.—Menlo Research 
Laboratory, P. O. Box 522-FR, Menlo 
Park, Calif. 

Mention No. 1248 when filling out card. 


High-speed Revolution 
Counter 


New “Silver King” counter makes up 
to 4000 counts per minute. Standard 
models add one count for each for- 
ward shaft revolution, and subtract 
reverse revolutions. Modifications in- 





clude 5 or 7 number wheels; reset 
knob; right, left, or double shaft ex- 
tensions. Over-all dimensions 5x4x 
2.375 in.—Production Instrument Co.., 
702 W. Jackson Blvd., Chicago 6, Ill. 


Mention No. 1249 when filling out card. 


Electronic Counter-type 
Tachometer 

New high-speed electronic counter 
tachometer, for high-accuracy revolu- 
tion and frequency measurements, to- 
talizes number of counts derived from 
source being measured during a _ pre- 
cisely-established time interval of 0.6 
second (0.01 minute). This reading 








is displayed on a direct-reading, yu; 
digit electronic counter using ten cor 
glow lamps for each g@igit. After ac} 
measurement and display period jy. 
strument automatically resets an». 
cycles. Display time is adjustable ve; | > 
a period of 0.5 second to 4 second ., 0} 3G 
can be set to hold indefinitely. 
interval of 0.6 sec. is establishe  }) 
counting 60,000 cycles of 100-ke. cr sta 
oscillator contained in unit. Instru: ren 
measures frequencies up to 100,00 cy 
cles per second with accuracy of 1 cyve\ 
It also includes a count-rate mete 
which can be used when unknown fre. 
quency source is being adjusted.— /o: 
ter Instrument Co., Inc., 115 Cutt 
Mill Road, Great Neck, N. Y. 


Mention No. 1250 when filling out card 





“Plug-in” Photoelectric | 
Counting Unit 


New “Counting Eye” unit includes ni! 
light source, photocell actuator, an¢ | @ an 
electric counter. Actuator and ligh | @ Li 


2 





source are fully enclosed in case F 
5x3.75x2.5 in., with cords for plug-in [9 
connection to 115 or 230 v., 60 eps 
power supply. Autotron Sr ie Pp 
722-Q, Danville, Ill. 


so ge 





Mention No. 1251 when filling out card 


Explosion-resistant Pressure 
Switches 

New “Bondee” pressure switch ha: 

an adjustable range from 0 to 3000 ps 4 

with factory-set differential; is avai i i 








ahaa iandes 


sp idasive bean 
~~ rn. 








able in aluminum, brass, or stainle 
steel. S-p.d-t. switch is rated 15 amp. 
125 v. a.e., non-inductive.—Alloy B: 
lows Engineering Co., 935 Greyton Ri 
Cleveland 12, Ohio. 


/ 


Mention No. 1252 when filling out card 




















ing, ur > 

ten cor Traverse Mounting for 
ifter act Reta-ray Thickness Gage 
eriod jp. 

S anc re. ew traverse mounting available for 
table ver] a, er’s “Beta Ray Continuous Mill 
conc +} Gage”, permits gaging full width of 
ly. ime Pa continuous strip material. Rate of scan- 
lishe bj 

Cc. cr\’stal Pa 

istru: ren 

10,000 cy 

»f 1 CVCle 

te mete 

own fre. 

ed.— Poi 

5 Cutt, 

put card 

tric 

includes |} @ ning is from 18 to 30 in. per minute 
or, and! = and operation is completely automatic. 
id light }@ Limit stops set on rail of traverse 


mounting automatically reverse gaging 

heads and scan in opposite direction. 
Pratt & Whitney, Div. Niles-Bement 

Pond Co., West Hartford 1, Conn. 


Mention No. 1253 when filling out card. 


Automatic Inspector 
for Eccentric Shafts 


New “Electrolimit” gage inspects di- 
ameters, bearing concentricity, bearing 
® taper, and throw of eccentric in a single 
peration. To check a shaft, operator 
places it in a cradle and presses a but- 
on. Part is conveyed to gaging posi- 
| cases [@ tion where it is rotated by electric 


eam 




















Bi 
t card 
ssure 
ch nas 
DO ps 
avai : 
‘sa 
notor between “Electrolimit” contact 
fingers. This actuates dials, which are 
alibrated in hundred-thousandths of 
inch. Limit hands show whether 
parts are within tolerance.—Pratt and 
Vhitney Div., Niles-Bement-Pond Co., 
West Hartford i Conn. 
Mention No. 1254 when filling out card 
X-ray Gaging Systems 
New ‘‘Measuray” systems are im- 
roved models of maker’s x-ray gages 
i” non-contact thickness measuring of 
rip and sheet material. Several models 
ink s | e available for plastics, foil, tin 
amp., | ate, strip steel, etc., in thicknesses 
1 Be m 0.0005 to 0.420 in. Features of 
rR ew models inelude dials for change- 
ver of thickness setting, small scan- 
i ng unit containing x-ray tube mount- 
care 


i inside its own transformer, elimina- 











the NEW S°8 Oscillograph 


Here, in a versatile instrument of advanced design, 
are all the things you need for complete oscillo- 
graphic recording. The Hathaway Type S-8 Oscillo- 
graph, which has long been the standard of 
oscillographic recording, has been improved to 
meet the rapidly expanding demands of modern 
research. Whether your measurement problems are 
simple or complex, the NEW Type S-8 Oscillograph 
has the inherent capabilities necessary to measure 
vibration, pressure, acceleration, and strain with 
new ease and accuracy. 


The newest features include: 

QUICK-CHANGE TRANSMISSION fully enclosed with gears 
running in oil to provide instantaneous selection of 16 record 
speeds over the range of 120:1 

CHART TRAVEL INDICATOR provides continuous indication 
of chart motion. Operator knows instantly by flashing lamp 
if anything should happen to interfere with chart motion 
FULL-RESILIENT MOUNTING FOR MOTOR AND TRANSMIS- 
SION isolates all possible vibration and makes possible the 
use of modern super-sensitive galvanometers 

NEW GALVANOMETER STAGE accommodates ali Hathaway 
galvanometer for recording milliamperes, microamperes, 
or wotts 

NEW RECORD-LENGTH CONTROL AND NUMBERING SYSTEM 
designed for long, trouble-free service under all kinds of 
ambient conditions 

All the other valuable features are retained, such as 
PRECISION TUNING-FORK-CONTROLLED TIMING SYSTEM 
produces either 1/10-second or 1/100-second time lines 
across sheet 

WIDE RANGE OF GALVANOMETER TYPES AND CHARACTER- 
ISTICS provide for almost any recording requirements. Nat- 
ural frequencies to 10,000 cps. Sensitivities to 50,000 mm 
per ma, single and polyphase watts 

DAYLIGHT LOADING AND UNLOADING RECORDS TO 200 FT. 
IN LENGTH, width to 10 inches 

SIMULTANEOUS VIEWING AND RECORDING 

AUTOMATIC BRILLIANCY CONTROL 

12 TO 92 ELEMENTS 


Whatever your needs may be, investigate the NEW Type S-8 
Oscillograph and its 170 types of galvanometers — the most 
versatile equipment in existence for general-purpose appli- 
cations 

WRITE FOR BULLETIN 2B1-H 











INSTRUMENT COMPANY 
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GASES e LIQUIDS 
OR SEMI-SOLIDS 


AUTOMATICALLY 













GET BETTER 
CONTROL OF 


MANUALLY OR 





Rockwell Butterfly and Slide Valves in 
sizes from 1° to 72° and larger, with 
manval or various automatic controls, 
are easy to install, convenient to oper- 
ate. They provide maximum flow rate 
and quick opening or shut-off. They pay 
their way in better fluid handling. We 
“avite your inquiries. Write for the 


Rockwell valve catalog. 


J In Large Volume or Small 
J At High or Low Pressure 
J Cold, Normal or Hot 

J Corrosive or Abrasive 

J Heavy — Thick — Dirty 


/ 18" Rockwell Wafer 
Type Butterfly Valve of 
stainless steel with 
needle type bearings 
and Alemite fittings; 
equipped with air dia- 
phragm operator and 
blade positioner. For 
high temperature ser- 
vice on corrosive gases. 


W. S. ROCKWELL COMPANY 


264 Eliot Street 


Fairfield, Conn. 
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AUTO-LITE 


FOR TEMPERATURE INDICATION 


Auto-Lite Thermometers are designed to give you the broad- 
est selection for your needs: Priced low and precision-made 
for accuracy, these instruments point the way to tempera- 
ture savings and help to prevent spoilage. Write for catalog 
showing the many styles and types of Auto-Lite Thermom- 
eters that are available. 


TYPICAL APPLICATIONS: STORAGE TANKS & ROOMS, 
COOLERS, DRYERS, AIR CONDITIONING, PILOT PLANTS. 


Illustrated, at top: Model G Indicating Thermometer, flush 
mounting type with capillary tubing for remote reading 
Priced from $18. At bottom: Model V Thermometer (vapor 
pressure type). Rigid stem for direct mounting. Priced from 


$10.25 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION, DEPT. x-7 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, GNTARIO 


tion of exterior high-voltage c: 
and remote control station conta nin 
all operating and calibrating con 
—The Sheffield Corp., Dayton 1, 0) 


Mention No. 1255 when filling out cird 


Surface Finish Comparator 
New “Precisionaire” surface finis} 
comparator is used on flat or curvy 
surfaces having a diameter greate 


than 3.75 in., where the surface rough. 
ness ranges from 30 to 500 microinche 


rms. Instrument does not give a dir 





microinch rms. reading, but shows 
reading which is a measurement of a 
escapement over a circle 0.125 in. d 
ameter. Instrument is supplied wit 
right-hand scale, 20 to 110 microinches 
left-hand scale, graduations in bla 
100 to 300 microinches, graduations 

red, 300 to 500 microinches. Unit 0 
erates from plant air supply lin 

The Sheffield Corp., Dayton 1, Ohi 


Menton No. 1256 when filling out card 


Tracer-guided Etching 
Equipment 


New “Engravograph” uses an el 
tric marking method for engraving 01 
metal surfaces. Depth of etching 





controlled by an adjustable heat regu- 


lator. Machine can be converted 
pantograph engraving for plastics. 
New Hermes, Inc., 13-19 Universit 
Place - Neu York 3, N.  - 


Mention No. 1257 when filling out card 


Magnetized Machinists’ 
Level 

New “Magno Level” has alumin 

alloy body, with Alnico magnets 

adhesion to steel surfaces. Level 

indicated by enclosed gage graduate 
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in degrees. Suitable for use in weld- 
ing, pipe-fitting, maintenance, etc.— 
uckeye Plastic Corp., 1839 Farming- 


ea dire) maton Rd., East Cleveland, Ohio. 
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| = Mention No. 1258 when filling out card. 


Adjustable Flow Regulators 


| > New “Model 320” flow regulator for 
‘cylinder speed control gives a constant 
Frate of flow at any setting within ad- 
Diustable range; range is 50 percent of 


mi 





calibrated flow rate in gpm. It is avail- 
able for hydraulic systems with operat- 
ing pressures to 3000 psi. Line sizes 
are 0.25 to 0.75 in. NPT; maximum 
Fcontrolled flow is 16 gpm.—Waterman 
Engineering Co., 721 Custer Ave., 
Evanston, Ill. 


Mention No. 1259 when filling out card. 





Hand Tachometers 
New “Types DO and AO” are im- 
proved models of maker’s centrifugal 
;tachometers with a friction coupling 
> which reduces damage due to occasional 





i 
i] 
4 

} 





' or unintentional excessive acceleration 

' and overspeeding. Instruments are 

> available in one, three and five ranges, 
for speed measurement from 25 to 
18,000 rpm.—James G. Biddle Co., 1316 
irch St., Philadelphia 7, Penna. 


Mention No. 1260 when filling out card. 


Fractional-hp. Dynamometer 


New dynamometer is a self-contained 
nit with extended base for mounting 
f equipment under test. Control panel 
ntains instruments for reading field 
iItage and armature current, a field 
ntrol rheostat and a three-way switch 
r selecting resistance loads. Unit has 
continuous absorption or motoring 


iting of 0.75 hp. at 2000 rpm.; maxi- 
im speed is 4000 rpm. 


Included 


is a 






INDUSTRIAL 
RECORDING OSCILLOGRAPH 


FOR VIBRATION, TEMPERATURE, STRESS, STRAIN ANALYSIS 











MODEL 
408 
OSCILLOGRAPH 


The Century Model 408 recording oscillograph was designed expressly for airborne and 
mobile operation. As with all Century products, this oscillograph incorporates the utmost in 
design and workmanship, along with improved features, yet it remains simple in its operation 


and maintenance. 


FEATURES: 

Size: 29” long, 1242” wide, 8%” high 

Weight: 51 pounds. 

Number of Recording Channels: 6 to 50. 

Detachable daylight loading magazine ac- 
commodating a roll of paper or film 
8” x 200’. 

Friction roller type paper drive by governor 
controlled electric motor with separate mo- 
tor for takeup drive. 


Paper speeds continuously and instantly var- 
iable without changing gears or sprockets. 


MODEL 
409 
OSCILLOGRAPH 


Separate optical system for viewing before 
or during recording. 


Glow tube timing system photographing .01 
second and .1 second lines. .01 second 
lines instantly removable by toggle switch 
for slower speeds. 


Data numbering at beginning of record. 


Footage indicator showing amount of paper 
remaining in magazine. 


Automatic record length control. 
Trace identification. 


Remote control unit. 





The Century Model 409 oscillograph has been designed for recording data where space and 


weight requirements are limited 
subjected to accelerations up to 20 G's. 


FEATURES: 

Size: 5” 'x 5” x11”. 
Weight: 11 pounds. 
Cast Aluminum case 


Paper speeds variable \2” to 12” per second. 


This oscillograph has been tested to record faithfully while 


Detachable daylight loading magazine with 
a capacity of 358” x 50’ paper or film 


2 to 12 individual channels 
Trace identification. 


Trace viewing 


For Complete Information Write 1340 North Utica 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


1505 Race Street 
Philadelphia, Pa. 


EXPORT OFFICE: 
149 Broadway, New York 
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Pritchard’s 
Neu 


HYDRYER™ 











@ For Efficient Drying of Compressed 
Air and Other Gases 


@ Packaged Units for Instrument Air 
and Industrial Processes 


@ Only Service Connections Required 


— Pritchard HYDRYERS are unexcelled for efficiency 
‘ and dependability in drying air for instrument and 
process controls. Standard packaged units are designed 
to reduce dew points of compressed air and other gases 
to minus (—) 40° F. No special installation required. 
Specially designed units may be built to your re- 
quirements 


Write for FREE Bulletin No. 16.0.080 Registered 


Trade Name 





J 
i 





ee DIVISION 


sCo. 





| b = QUALITY 

| & Specialized Process : District Offices: 
EQUIPMENT Chicago * Houston + New York + Pittsburgh * Tulsa * St. Louis 
Other Representatives in Principol Cities from Coast to Coast 








Touc Mhasvhing 
systems 


for use in applications such as dyna- 
mometers, industrial weighing, strength 
of structures, jet engine thrust, and 
countless other force-measuring prob- 
lems. Illustrated is the famous Emery 
Hydraulic Cell, basic unit of Emery 
hydraulic testing and force-measuring 
systems. 


All components are simply construct- 
ed, but rugged; they are compact in 
size, extremely sensitive and accu- 
rate. Easy to mount and use. Send 
for complete literature and prices; 
also our engineers will be pleased to 
discuss your force-measurement prob- 
lems and make recommendations. 


Page 1048--Instruments —Vol. 23 





10-in. diameter dynamometer sca 
graduated in ibs. with 0.1 Ib. subdiy 


sions. Scale is pre-loaded to allo 


torque reading in either direction 
rotation.— Special Products Div., G: 
eral Electric Co., Schenectady 5, N 


Mention No. 1261 when filling out card 


Photoelectric Smoke 
Detector 
New “Type A28E” smoke detect 


has an operating range of 5 to 30 ft 


S-p.d-t. relay is rated at 3 amp. 





v. or 15 amp. 230 v. non-inducti\ 
Relay operates at low smoke conc 
trations.—Photoswitch, Inc., 77 B 
way, Cambridge 42, Mass. 


Mention No. 1262 when filling out card 


Soldering Gun 


New “Model WD-135” soldering gu 


features cual spotlights, and ove 





under terminals. Unit has two heats 


5-second heating time, and chis« 
shaped tip. Weller Electric (Or 
Easton, Pa. 


Mention No. 1263 when filling out card 


Gearmotor 


New right angle gearmotor is ava 
able up to 5 h.p., with ratios fre 


5.8:1 to 100:1. Output speeds rangt 














i 





np. 


uct 








* 


Sfrom 17.5 to 302 rpm.—Abart Gear 
Sand Machine Co., 4828-36 W. 16th St., 
3 Chicago 50, Ill. 

4 






Mention No. 1264 when filling out card. 


Timing Motors 


New “Series 400” synchonous motor 
tis round and fits into a 2 in. circle 
fmounting. It is available in many 
tspeeds and several types of output 





shafts. Gear train and rotor section is 
+ separate from coil and stator assembly. 
s Input is 4 watts.-The Bristol Motor 
' Co., Bristol Bldg., Old Saybrook, Conn. 


Mention No. 1265 when filling out card. 






Special Electric Motors for 
Instrumentation Purposes 


New two-phase, reversible, 60 cps. 
motors have low inertia rotors, with 
free speed of 1620 rpm., geared to 27, 
54, or 162 rpm. output, as specified. 


Ae 


a 
ae 








Line field winding draws 9.5 watts, 
mtrol field draws 4 watts. A _ d-c. 
mponent in control field acts as a 
aking current when a-c. excitation 
ps. Brown Instruments Div., Min- 
apelis-Honeywell Regulator Co., 
bayne and Roberts Ave. Philade lphic 


1, Penna. 


Mention No. 1266 when filling out card. 


Check Valves 


New “Circle Seal” check valves, 
ailable in sizes from 0.125 to 1 in., 

poppet type, with synthetic ring 
ils. Body is available in a variety 















PAT. APPLIED FOR 


































5 PENDS A EAE RAT Ret SE 


Protects against 


Pulsation 
and Shock! 


Eliminates 
Snubbers - 


It Can't Plug- 


The Most Significant Pressure Gage 
Development in 50 Years. 


For the first time, a successful means of eliminating 
the effect of pulsation and shock on pressure gage 
mechanisms has been developed which DOES NOT 


introduce an orifice or restriction in the pressure 


connection. It Can’t Plug 





FOR COMPLETE INFORMATION, 
WRITE FOR CATALOG C-50 


CLAPP INSTRUMENT CO. 


WEBSTER, MASSACHUSETTS 
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OLLOW THE 
PARADE 






JUST PLAIN 
RUGGED 

- +. yet an 
instrument of 

highest QUALITY 

. » « PRECISION 

. - - ACCURACY 

The Burlington “Hermetically Sealed" Instrument 


was designed and is manufactured to conform to 
JAN specifications for sealed instruments. 





* Steel case with heavy copper-cadmium plate and black 
finish. 

Excellent shielding due to case material and construction. 
Double strength clear glass. 

Black satin onodized aluminum bezel. 

Glass to metal seal under controlled humidity and tem- 
perature conditions. 

D'Arsonval per manent magnet type movement for DC 
applications. 

Designed to enhance panel appearance. 

Available in 2'/)" and 3'/" round case types. 
Guaranteed for one year against workmanship and 
materials. 


BURLINGTON INSTRUMENT COMPANY 


*“e @ «@ 





Best Buy Burlington 


Dept. H-100 
BURLINGTON, IOWA 


- ying: dependable instruments 
me S4 3 






Type 
A-708 
24-channel 


SPECIAL FEATURES 

@ Easy loading 

®@ Four quick-change 
paper speeds 


@ Simultaneous viewing, 
recording, scanning 





® Trace identification 
® Zero mirror 


@eeeeeoeese 


® Adjustable automatic 
record length 


: AUTOMATIC 
OSCILLOGRAPH Keconder 


Developed for simplicity and ease of operation, the HEILAND 

Automatic Oscillograph Recorder saves time... reduces costs. 

Flexibility of operation permits the recording of strain, vibra- 

tion, pressure, acceleration and temperatures. @ Size: 958” (H) x 13%’ 
Write for complete detailed information (L) x 19%” (D) 


HEILAND RESEARCH CORPORATION © Weight: 59 Ibs. 


136 East Fifth Avenue Denver, Colorado | 


@ Synchronizing reference 
trace 

®@ Lamp burn-out 
indicators 
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|500 F. Standard 
| pressure differentials is 4 in. water t 


of metals, with ratings to 3000 psi, 
range of opening 


5 psi. Poppet closes before start of 


| return flow.—James-Pond-Clark, Pasa- 


dena, Calif. 
Mention No. 1267 when filling out card. 


Packless Needle Valve 
New “No. 314” packless needle valve 
has 0.063 in. ports, with body tapped 
for 0.125 in. NPT. All parts are mack 
of 347 stainless steel. Bellows 


ends 


2 
(CLOSED) 





425 





are resistance welded to heads. Valvé 
operates by turning knurled cap. Bod) 
is rated to 150 psi., 375 F.—Fulton Sy/- 
phon Div., Robertshaw-Fulton Contre 
Co., Knoxville 4, Tenn. 


Mention No. 1268 when filling out card 


Long Sweep D-m. 
Angle Valve 
New ‘7000S Series” angle valve body 
is a long radius bend, available in any 
alloy which can be bent and welded 
Streamlined valve plugs have lifts half 





nominal valve size. Retained seat is 

section of Venturi throat. Through 
bolted bonnets are machined from ba) 
stock; “Oilite” bearings on stem perm 
vertical or horizontal mounting. Stand 
ard spring range is 3-15 psi.; body size 
2 to 6 in.—Hammel-Dahl Co., 243 Ricl 
mond St., Providence 8, R.1. 


Mention No. 1269 when filling out card. 
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om _ Electrohydraulic Motor 
4 Valve 


New “Type O Sarcostat” valve is de- 
B signed for two-wire, 110-v. 60-cps. op- 
F eration. Electric-motor-operated oil 
P | pump opens valve in 60 sec. when ex- 
ernal control contact closes. Needle, 








- or single- or double-seat, valves are 
) psj,, [|p available in brass or iron bodies. Ex- 
en ng ' plosion-proof operator housing can be 
ter to fp supplied—Sarco Co., Inc., Dep't. 115, 
rt of | Empire State Bldg., New York 1, N. Y. 


Pasa- Mention No. 1270 when filling out card. 





card . 
Diaphragm-motor Valve 
New “Metaflow” valve is diaphragm 
‘ ' operated for pressure differentials be- 
valve — jow 75 psi. Housing is aluminum alloy, 
ipped [— with brass bellows motor. Adjusting 
made fF screw is brass, with rust-proofed steel 
ends : 
spring having 15 psi. adjustment range. 
3onnet has polished stainless steel stem 
in preformed metallic packing. Body 
is bronze, rated 125 psi.; screwed ends 
from 0.5 to 2 in. Composition disk with 
integral seat. Packless body is also 
available.—Powers Regulator Co., 
2734A Greenview Ave., Chicago 14, Ill. 
Rte, Mention No. 1271 when filling out card. 
Sod 


Instrument-tubing Fittings 


New “Swagelok” fittings are avail- 
rd able in several metals, for tubing from 
0.125 to 1 in. o.d. Two ferrules and 


Ody 
any 
led. 


all 


threaded chuck inside nut clinch tight 
around tubing when nut is tightened 
ne and one-quarter turns.—Crawford 
Fitting Co., Cleveland, Ohio. 


Mention No. 1272 when filling out card. 


Combination Operation 
Fire-alarm Box 
New “MA-ET” fire alarm box may 
automatically actuated by rate-of- 
rise or fixed-temperature thermostats, 
' manually tripped by breaking glass. 














KIRK «> BLUM 


. ° Get your 
Custom Built Electrical Enclosures ses 


COPY now! 


CHECK THIS LIST: 
@ INSTRUMENT PANELS @ TEST STANDS, CONTROLS & DESKS 

@ SWITCH GEAR HOUSINGS @ OUTDOOR ELECTRICAL ENCLOSURES 

@ CONTROL DESKS @ CUBICLES = @ TRANSFORMER TANKS@ LOUVRES 

@ ELECTRICAL CABINETS & ENCLOSURES and other 

© POWER DISTRIBUTION & CONTROL PANELS 


Fabricated Products 
@ BOILER, GENERATOR, TURBINE CONTROL PANELS 


Ir YOU USE any of these or similar electrical 
enclosures, you'll want a copy of this NEW, 
16-page Catalog for your files. 

For more than 43 years, KIRK & BLUM’S 
fabricating department has produced thousands 
of items used wherever power is made, dis- 
tributed and used. The broad experience of the 
KIRK & BLUM organization is available to 


fill your needs in sheet steel or alloy fabrication. 


Write for your copy. No cost or obligation. 


KIRK Lum 


The Kirk & Blum Manufacturing Co., 
2911 Spring Grove Avenue, Cincinnati 25, Ohio. 
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THE Berkeley 


MODEL 902 


DOUBLE PULSE 
GENERATOR 







BRIEF SPECIFICATIONS 
PULSE DURATION individually 


adjustable from 0.15 to 1.5 The Berkeley Double Pulse Generator produces 
microseconds; RISE TIME is .05 c . 

se vidually trollable in width, 
DECAY TIME 0.10 microseconds two pulses individually contro € " 
SPACING between pulses vari amplitude and time relation to each other. Pulse 
able from -0.5 to +10 micro- amplitude is individually adjustable without 
seconds. REPITITION RATE cross effect from 0 to +50 v. and 0 to —200 v. 


adjustable in 3 ranges, | to !0 : 
/ a lO step attenuator per 
0 to 100 and 100 to 1000 cycles A fine control, plus a 10 to 1 stey € | 


can be externally triggered mits varying the amplitude of both pulses after 


OUTPUT IMPEDANCE approxi- mixing 
mately 400 ohms, maximum 


output voltage, -200 v. CON- TYPICAL APPLICATIONS... Resolution tests of high speed 
TROL CALIBRATION ACCU- scaling circuits, response simulation of scintillation and 
RACY +5% over entire range proportional counters, evaluation of electronic gate and 


switch response, TV equipment testing, characteristic 
checks of wide band amplifiers, etc 


COMPLETE INFORMATION is yours for the asking; please request 
Bulletin 1-902. 

















Permanent M 
agnet P 
Can Be Simple... If — 


VA ‘ 
“i ality Magnets 
rompt Delivery 


Com 

Plete En ; ° 

. ginee 
ervice = 


Low Unit Cost 


as & 

vide the 
" lems. 

_s Y not et T 

with you in the omas & Skinner eng; 

anes gn sen and Producti Bineers work 

Call us toc © for your applicane ey right 
“N0On? Wr 

f€ or 


Skin 
ner has 
answe 8e€ared irc 
Wer to all read 
nt 







It ma 
day. 







THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street - Indianapolis, Indiana 
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When box is tripped, either auton 
ically or manually, four comp! « 
rounds of coded alarm are transmitt j. 
and a “NOT SET” target drops into vii , 
Facilities for testing movement 
signals are provided.—The Auto 
Co., Shelby, Ohio. 


Mention No. 1273 when filling out ca: 


Transformers and Choke: 


New “Thermador Type HR” tra 
formers and chokes are hermetica 


| sealed in metal cases for shieldi 
| against stray fields. Units are matc} 





to 5 percent on inductance and a 
resistance, and can be held to 1 pe: 
cent. Adjusting taps, 3 percent highe: 
and lower than nominal inductance, ar 
provided.—Thermador Electrical Mfg 
Co., Los Angeles 22, Calif. 


Mention No. 1274 when filling out card 


Tap Changing Transformers 

New tap changing transformers havi 
ratings from 750 watts to 5 kw. Pri- 
mary windings are for either 115 o1 


@30 





230 v., with secondary voltage adjust 
able in 36 steps in all but 5 kw. model, 
which has 72 steps.—Hevi Duty Elec 
tric Co., Milwaukee 1, Wis. 


Mention No. 1275 when filling out card 


Ultra-low-frequency 
Band-pass Filter 


New “Model 330-A” ultra-low fre 
quency band-pass filter has adjustment 
for high and low cut-off frequencies 
from 0.02 to 2,000 cps. Gain is unity ir 
pass band and drops to 24 db/octav: 
outside. Attenuation at corner frequen 
cies is small but no peaks greater thar 
1 db in gain vs. frequency plot are pro 
duced. A band width of one octave 





i 
4 
a 


aah ee Mer IL 








unis 
nate 
Mot 
secre 
Coil 
to " 


Hi 

N 
000 
Cor 
115 















d-p.d-t. Coil is impregnated against 





may be used. Features include low DIRECT 
iy ernal noise, input and output buffer | 
st.ges, and electronic regulated power RIT 
plies.—Krohn-Hite Instrument Co., | WRITING 
5s) Massachusetts Ave., Cambridge 39, 
M188. 

ention No. 1276 when filling out card. in contact with heat sensitive Ss, te cee 


rs is pulled over a sharp edge in the paper drive 
mechanism (standard speed 25 mm/sec., slower 





Records are produced by a heated writing stylus 











—— . available) and the stylus wipes along this edge 
Antivibration Relays as it swings, thus producing records in true 
: es rectangular coordinates. The writing arm is 
New “Series M” relays measure less driven by e D’Arsoaval moving coil Galvanom- 
P it) 4 Rwy 9  ¢ 7o1 eter with an extremely hig torque movement 
than 0.625 x 0.75 x 2.06 in. and weigh CHERBOO dene cate per con defection). 
less than 0.5 oz. Unit is claimed to . This recorder assembly may be enesined in 
‘the 20e vibrati t ¢ are chassis form, as illustrated (51-600) wit 
withstand ” S vibration and more — or without built-in timer; or, with the addition 
50g acceleration in any direction, wit a- of a stylus heating transformer, temperature 
out affecting contact position. Coil is controls, and control panel (127); or, with the No INK 
entire assembly, controls and control panel 


enclosed in a mahogany facering case (127C). 
Complete catalog available, see below. 


INSTRUMENT AMPLIFIER 


A general purpose, A.C. operated driver 


ECTANGULAR 
COORDINATES 


pERMANENT RECORDS 



































universal-wound and vacuum impreg- amplifier for use with model 127 Recorder, 
nated. Solder lugs are widely spaced. comprising three direct coupled push-pull 
M ee Be ke lished with . stages. Maximum sensitivity 50 mv. per cm., 
Mounting 1s accomplishec 1 one minimum sensitivity 50 volts per cm., with 
screw and an extruded locating pin. four peer a mp sana. douse at 5 ate ae 
‘ntle "a avails > 7 rat} : . mina! $ available with impedances o megonms 
Coils are available in ratings from 1 to ground. Complet« information in catalog 
to 72 v., d.c., with resistances ranging shown below. 


from below 1 ohm to 5000 ohms. Con- 
tacts are coin silver, 0.063 in. diameter, 
and rated 1 amp. Illustrated is Model 
5500 s-p.d-t. relay rated at 5000 ohms, 
72 v., d.c.—Neomatic, Inc., 879 Welles- 
ley Ave., Los Angeles 49, Calif. 

Mention No. 1277 when filling out card. 


High-differential A-c. Relay Model shown at right is a single channel unit 
comprising above Amplifier 126 and Recorder 

New “Series 1816” relay has a 15.- 127, contained in one mahogany carrying case, 

4 : a . and "designed for use in the industrial field as a 
000-ohm coil; operates on 5 ma. d.c. direct writing vacuum tube recording voltmeter 
Contacts are snap action, rated 15 amp., capable of reproducing any electrical phe- 


nomena from the order of a few millivolts to 
more than 200 volts. More complete data in 
catalog shown below. 


115 v., or 7.5 amp., 230 v., a.c. Relay 


At lower right is a typical “‘Poly-Viso”’ multiple 
channel direct writing Recorder and Amplifier 
in console. Numerous combinations of this 
recording equipment and associated amplifiers 
and accessories are available. The Multi-channel 
Recorder (Model 165) provides for the simul- 
taneous registration of up to four input phe- 
nomena, using the same principles and method 
as for the Recorder Assembly above. In addi- 
tion, the ‘“Poly-Viso’’ Recorder provides a 
selection of eight paper speeds: 50, 25, 10, 5, 

1.0, 0.5 and 0.25 mm/sec., and for the use 
a 4, 2, or 1 channel recording Permapaper. 
The Amplifier equipment is housed in a rack 
which has space for four individual driver 
amplifiers (electrically identical to model 126, 
above) and one 4-channel preamplifier. 





s designed for high differential between 
pull-in and drop-out. Normal high- 
speed action may be slowed by capaci- 
ors across coil. Contacts are s-p.d-t. or 






For complete catalog 
giving tables of con- 






stants, sizes and 






moisture. Over-all dimensions 1.25 x 
2.5 x 1.75 in. Weight is 5 0z.—Assembly 
Products, Inc., Chagrin Falls, Ohio. 


Mention No. 1278 when filling out card. 


weights, tllustra- 






tions, general de- 





scription, and 






prices, address: 







Sanborn Recorders and 


Combination Sensitive and nt anne ovtees 
rom those originally de 


Power Relay is my SANBORN COMPANY. signed by Sanborn Com 


x : 8 pany for use in electro 
; NeW ewo-stage pivonranagion contactor Vudustiial Diuision= : cardiographs, and have, by 
vith three-position center-stable arma- : actual practice, proven to 


ture suspension is used as output de- = CAMBRIDGE 39, MASS.-— have wide applications in 


ice for servo amplifiers. When ad- the industrial field as well. 
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calibration standard for 


SVs necien dae Sama eNO REL Nae 


pressure gauge production 






HEISE GAUGES 


@ SUSTAINED ACCURACY 












@ QUICK RESPONSE 





i 667 

































@ EASILY-READ 
justed for full-stroke armature mo 

SCALE . 
tion, relay latches after momentary op- 
eration. Adjusted at high sensitivity, 
with two-position spring-biased arma- 


A : ture, it can be controlied by a low- 
Close accuracy sustained in continuous use, even at power plate circuit, and switch several 
full scale, has established Heise Bourdon Gauges as + power circuits directly.—Sigma Inst 
test standard for many manufacturers of pressure no nts, Inc, 70 Ceylon St., Bost 
gauges. Also used for testing pressure actuated switches ones 
and controls. Zero adjustment is easily made with ex- Mention No. 1279 when filling out card 
ternal knob. 

Heise Gauges are used in many industries for pre- 
cise measurements of pressure. Custom-built in pres- Ultra-low Frequency 
sure ranges from 0-15 to 0-10,000 psi. Sizes: 844”, 12”, Rejection Filter 
and 16” diameter. Standard gauges from $151.60 to New “Model 350-A” provides either 
$211.20. Accessories extra. Write for catalog. a rejection band in which gain falls at 


24 db per octave or a sharp singk 
frequency null. For either case, gain 
Heise Bourdon Tube Company, Inc. is unity outside rejection region. Hig! 


Newtown, Connecticut and low cut-off frequencies of rejec- 
id tion band are independently and co: 





Have You Received 
Information on the 
New Pocket-Size 


| Here's Why | Specify 
ke 





+ 
Elcometer Thickness 7 Ae 
Gage! — Cy 
Q 7 ~ tinuously adjustable from 0.02 to 20( 
C : Pa cps. A sharp null may be obtaine 
2 ag Fs = | . at any frequency between 0.1 and 50 
This 6-oz. precision instrument \ x \ ch 4 eps. Gain is within 3 db of unity at on 
permits measurement of non- \ ‘Sy | octave above or below null frequency 
magnetic, protective and decor- \ ‘i Features include low internal nois 
ative coati with ~A\ o y single-scale logarithmic dials, regulated 
< eee ~ \ ' f\ power supplies, and input and output 
i 5% + .000! inch, ' . buffer stages.—Krohn-Hite Instrume 
Co., 580 Massachusetts Ave., Cambridg 
Instant measurement checks can STEINEN 39, Mass. 
be made of such films as: porce- er aE 
< : i Mention No. 1280 when filling out card 
lain enamels, platings, paints, e SCREW MACHINE PRODUCTS 


foils, plastic sheetings, leathers, eSTAMPINGS _— Meta!—Plastic 


Fibre—Phenolite 
glass, paper, rubber, lacquers, io-noise- 
asin. ores 3 fom : e ASSEMBLIES Sub & Complete Radio a te aca 
: apacitors 
because STEINEN offers Pes cogeey 

ipti New “Type IN Series”... been de 
ies oo peda ¢ Engineering Cooperation signed for automotive applications; ca 
eatier foaay. ¥ Precision Manufacture pacitor elements are rigidly clamped 


to withstand shock and vibration. Flex 
. ible wire leads are weather-proof wit 
HENRY A. GARDNER Wm. Steinen Mfg. Co. high temperature plastic insulation. Ca 
pacitor element is non-inductive, va 
LABORATORY, IN om uum wax-impregnated, in a hermetica 


ly sealed case. Units are available 1 


Send Us Your Inquiries 


4700 Elm Street three mountings and at 0.25 and 0 
uf. 150 v.d.c. Cornell-Duhilier Elect) 
BETHESDA, MARYLAND Corp., South Plainfield, N. J. 


45 Bruen St. Newark 5, N. J. 











Mention No. 1281 when filling out card 





Page 1054--Instruments 












in, 








mo- 
‘Y op- 
‘ivity 
arma- 

low- 
Vveral 
st 


st 


card 














Combination WW and 
Carbon Resistor 


New dual-concentric resistor has 
front element of wire-wound type and 





rear element is carbon resistor. Concen- 
tric shafts allow independent control 
in either circuit.—Clavostat Mfg. Co., 
Dover, N. 

Mention No. 1282 when filling out card. 


Rotameter Adapter for 
Horizontal Lines 
New adapter, for installing maker’s 


“Flowrator” meters in horizontal pip- 
ing, is made in several metals and 





may be used with all standard meters. 
Fische) & Porte Co., 25 County 
Line Road, Hatboro, Penna. 


Mention No. 1283 when filling out card. 


Adjustable Gaging Spindles 


New adjustable gaging spindles are 
f ball-jet contact type; are available 
n either through-hole or blind-hole 
styles. Unit consists of tapered core 
and four clamps to hold blades in place, 
together with set of four blades, two 
1 which have inserted ball-jets. Full 
range of 1 to 3 in. can be covered with 
i sets of blades and 8 cores; other 
ranges are covered with fewer com- 
ponents. One minimum and one max 
mum setting ring are required for 
calibrating air gage for proper amplifi- 











> 7154 Humidity and Pressure Control Equipment 








“LOOK, SAM, 
MEETING TOUGH TEST SPECS 
IS NO PROBLEM NOW... 
EVEN...” 


No. 4 


(U.S.A.F.) 

























































The TenneyZphere Altitude Chamber shown here was built ¢o 
run environmental tests on aircraft electrical components, in 
accordance with 41065-B. Conditions met: Group 10 (high 
temp. tests), Group 20 (low temp. tests), Group 30 (humidity 
tests), and Group 40 (high altitude tests). Specified range 
from -103°F. to +200°F. Relative humidity—20% to 95%. i 


\ Altitudes to 85,000 ft. Sizes from 3 cu. ft. to walk-in rooms. — 





Experience, hard and practical, is the reason why 
Tenney can build test chambers to meet the toughest 
industrial and government specifications. Standard 
Tenney units accurately control mildew resistance, 
altitude, explosion-proof, liquid immersion and other 
tests. Basic systems can be combined for complex con- 
ditions. Tenney program control assures absolute fidel- 
ity in changing times and conditions; electronic con- 
trollers provide high precision regulation. For literature 
and further information, write to Tenney Engineering, 
Inc., Dep’t. B, 26 Avenue B, Newark 5, New Jersey. 


Menney 


Manufacturers of Automatic Tempercture, 




































"PRECISION 
INSTRUMENTS 


= 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the PERMOPIVOT booklet... Free on request. 


NICALLY REGULATED 


ORATORY 
R SUPPLIES 

















e INPUT: 105 to 125 VAC, 

‘! 50-60 cy 

~ e OUTPUT #1: 200 to 325 

Volts DC at 100 ma 

4 regulated 

= e OUTPUT #2: 6.3 Volts 
AC CT at 3A unregu- 
lated 

e RIPPLE OUTPUT: Less 
than 10 millivolts rms 


For complete information write 
for Bulletin N& 


pe -: 
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MERCOID 


SOLVES INDUSTRY'S AUTOMATIC CONTROL PROBLEM 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 





Explosion Proof 


Liquid Level 


Thermostats Low Voltage 





Float Operated 


Transformer Relay 


If you have @ problem on the automatic 
control of pressure, temperature, liquid fevel, 
mechanical operations, etc., it will pay 


you to consult Mercoid's engineering staff — 


always ot your service. 


THE MERCOID CORPORATION, 4201 BELMONT AVE. CHICAGO 41, ILL 


cation. These spindles are recommend: { 
for air gages having amplifications 
2,000 to 1 or less.—The Sheffield Co) 
Dayton 1, Ohio. 


Mention No. 1284 when filling out card 





Midget Snap-action Switch 


New “Model M-OM,” shown in actu 
size, is suitable for condensed timings 
and sequence operations. It is an oper 
blade switch utilizing maker’s rollir 


640 


Cw eae 


spring principle. Current-carrying ca 
pacity is 3 amps. at 125 volts, ax 
Rated capacity life is 500,000 actua- 
tions.—Acro Switch Division, Acr 
Mfg. Co., Columbus 16, Ohio. 


Mention No. 1285 when filling out card. 


Interlock Receptacle with 
Breaker 
New interlock receptacle incorporates 
a lever which makes it impossible to 
remove cord while current is on. Turn 
ing lever breaks circuit and allows 





plugs to be removed. Standard single 
or duplex receptacles, with capacities 
to 20 amp. are available.—Panellit, Inc. 
7218 No. Clark St., Chicago 26, Ill. 
Mention No. 1286 when filling out card 


Tube Flaring Tool 


New “Model 410” tube flaring tool 
combines a flaring pin in a vise slide 
on a hardened split die block having a 
series of holes to accommodate 0.25 to 
0.625 in. tubing. Flaring pin point will 


ree 





handle heavy-wall tubing in 0.25 in. 
size, and vise screw nose has self-align- 
ing engagement with block.—Parke? 
Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 


Mention No. 1287 when filling out card. 





























Books Received 


LECTRONICS—PRINCIPLES AND AP 
[CATIONS. By Ralph R. Wright. Ronald 
ess Co., New York, N. Y., 1950. Cloth, 6x 9% 
es, 387 pages, $5.50. Intended for use in a 

basic course in electronics for non-electrical en 
eering students, the book is by no means 
ted to that use. Various types of basic circuits 
strating the principles of electronic control 
reuits are explained; topics are presented from 
jualitative rather than a quantitative point of 





Ww 


MEASURING OUR UNIVERSE. By Oliver 
stin Lee. Roland Press Co., New York, N. Y. 


1950. 6x 8% inches. Cloth, 170 pages, $3.00. In 
this book you will find the human story of how 


familiar units of length grew out of the 
ictical experience of men for thousands of 
ears and how the development of the sciences 
made it necessary to define and standardize these 
nits and te invent new ones, 
DIE FEINMECHANIK UND INDUSTRIE 
DER MESSINSTRUMENTE IN DER SCHWEIZ 
trd Edition, Available at Business Publica 
tions, New York, New York, 1949. Cloth, 6 x 9% 
hes, 120 pages, $3.00. A directory of the pre 
ision and measuring industry of Switzerland 
Included are names of Swiss manufacturers of 
precision and measuring instruments dates of 
establishment, capital invested, names of staff, 
PIEZOELECTRIC CRYSTALS AND THEIR 
APPLICATION TO ULTRASONICS. By War- 
ren P. Mason. D. Van Nostrand Company, Ine 
New York, N. Y., 1950. Cloth, 6% x 9% inches 
08 pages, $7.50. A comprehensive account of 
piezoelectric crystals, their investigation, produc 
tion, and industrial applications—with particular 
eference to the discovery and development of 
the synthetic crystals DKT (dipotassium tartrate 
ind EDT (ethylene diamine tartrate 


THEORY AND DESIGN OF ELECTRON 
BEAMS. By J R Pierce D. Van Nostrand 
Company, Inc., New York, N. Y., 1949. Cloth 

x 9% inches, 197 pages, $3.50. This book is a 
omposite of the theoretical material necessary 
for a good understanding of electron flow and 
electron focusing in devices other than electron 
microscopes and image tubes. Material is pre 
sented to it can be understood without refer 

ce to other sources. No attempt is made to 
leal with problems of experimental technique 

ELECTRONIC ENGINEERING MASTER 
INDEX. Edited by John F. Rider. Electronics 
Research Publishing Co., Inc., New York, N. Y., 
1950. Cloth, 6% x 9% inches, 339 pages, $19.50 
\ subject index to the contents of electronic and 
lied engineering publications printed through 
mut the world from January 1947 through De 
r 1948 


mibe 





Index of NOMOGRAMS. Compiled and edited 
Douglas Payne Adams. John Wiley & Sons 
New York and Technology Press, Cam 
ridge, Mass., 1950. Cloth, 7% x 9% inches, 174 
. $4.00. Index lists over 1700 published 





omograms in well-known periodicals, and serves 

an invaluable time-saver in the repeated solu 
n of mathematical formulas. Book is divided 
o two main parts, Index A Key Words, and 


dex B—~Master Index 


INDUSTRIAL INSTRUMENTATION $y 
» P. Echman. John Wiley & Sons, Inec., New 
rk, 1950. Cloth, 5% x55% in 396 pages 


00, Covers temperature, pressure, vacuum 


mposition, liquid level, gaging, flow and pro« 


instrumentation Furthering th inalytical 
rather than empirical) approach, the author 
views such principles of mechanics, thermody 
mics, and electricity as apply directly to 
oblems of measurement It focuses attention 
iys the author on the fundamentals of engi 
eering application Fundamentals mastered 


engineer is equipped to extend measurements 
beyond elementary concepts of temperature 
d pressure determinations 


SALES ENGINEERING. Second Editior B 
rnard Lester, John Wiley & Sons Inc New 
ork, 1950, Cloth, 5% x &% inches, 226 pages 


10. This book is concerned with “the art of 


selling equipment and services that require en 


ineering skill in their selection, application and 
st and describes the type of work this 


ives, the opportunities it offers for a carcet 








The Gaertner 


TOOLMAKERS’ MICROSCOPE 


For use wherever precision measurements are re- 


quired in shop inspection or layout procedures. 


INCH OR METRIC UNITS 
Coordinate Measurements 
Left to Right .........100 mm or 4 inches 
Front to Rear ........ 50 mm or 2 inches 


Direct Reading to ..0.002 mm or 0.0001 inch 


Angular Measurements 


Stage Range ...... 360 
Reading with Vernier ] min. 
Protractor Circle Range 360 
Reading with Vernier . ; 1 min. 
Magnification ' ’ 30X 
Microscope Column Tilt +8 





* Detects errors in cutting tools. 
* Checks threads and thread gages. 


¢ Measures critical dimensions on machine and instru- 
ment parts. 


* Adaptable to flat work, round work, odd shapes. 





JUST PUBLISHED 


4 completely new illustrated booklet presenting detailed 
information on all models and accessories and suggesting 
applications 


REQUEST BULLETIN 147-50 











THE GAERTNER SCIENTIFIC CORP. 
1211 WRIGHTWOOD AVE.., CHICAGO 14, ILL. 














NEW AIR METE 


FOR HIGH-ACCURACY AIR VELOCITY MEASUREMENTS 


Read directly from the palm of your 
hand, Hastings Air Meter registers Cp 
ranges from 5 to 6,000 fpm 


weighs only 24 ounces. Powered by ; 4 Or 70, 
110 volt or portable supply. # : "hyp Ay 
Write for Bulletin I-10 4p, 





HASTINGS INSTRUMENT CO., 
BOX 1275 HAMPTON, VIRGINIA 
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MICKOPOT 


PRECISION TEN-TURN POTENTIOMETER 


, Pes get permanent accuracy be- 

e ocent tts caibhiaaiea wien to tothed 
in place. It is precision positioned 
and moulded integrally with the 
housing. 


2 You get permanently accurate set- 
© tings, smooth pours gr _ 
torque pro y 
stainless steel, precision ground, 
—_ thread lead screw guiding 
the moving contact 


= You get precise positioning of the 

© moving contact because of the 
two bearings supporting the rotor 
assembly. 


4 You. get good rigid terminals be- 
<M e cause they are moulded integrally 
the housing. 


a Terminals soldered to ends of re- 

eDe sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 


You =e accurate setting and re- 
6. ve to > epdapgeagm spring 
in contact guide 


a Vine tistn adsb gin 
@ of the. 4314” length c‘ -esistance 
wire in the spiral element, 


2 You get a resistance output directly 
®@ proportional to shaft rotation with- 
“ +0.1% of the os resistance. 
very potentiometer is automatic- 
Cor uindins tested Te linearity 

at 101 points. 


THE GEORGE 





DELAVAN*® WISCONSIN 







LINEARITY 
ACCURACY 


Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 


0.17 


WRITE TODAY FOR 
ENGINEERING INFORMATION 


GIBBS DIVISION 


W. BORG CORPORATION 








Announcing 
RAWSON-LUSH 
Rotating Coil 
GAUSSMETER 





Tiny coil (approx. 3 mm diameter) rotates 
n the field to be measured. The voltage 


generated is rectified in a sync hronous rec 
f 


tifier and used to deflect a ogee high 
sensitivity voltmeter wich scale calibrated 
ogausses 





i strument 
¢ nea rement 

(5) Can be inserted in any gap larger 

than '/,"' and will reach center of 37 


diameter gap. Coi! protected by sta 
tionary outer tubing 

(6) Measures direction of field as we 
as intensity 

(7) Guaranteed accuracy | per cent 


(8) Low Price $325.00 
meter 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 Potter St. Cambridge, Mass 


complete with 





HELLIGE 


TURBIDIMETER 


A TURBIDIMETER 
WITHOUT STANDARDS 





Accurate + Foolproof + Universal 


DETERMINATION 
SULFATE (SO. 
AND OTHER 


APPLICATIONS 





WRITE FOR CATALOG No. 8000 


HELLIGE 


NCORPORATED 


3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 
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manual to be of use.in the making of maps 


air photographs 


necessarily proved; 
a text. A large 


and the methods 
author has found successful for over 

HANDBOOK 
PROTOGRAMMETRY. 
Cambridge University 
Cloth, 6% x9% 


AERTAL 





skills and techniques 


By Lyle G. 


Press, New York 


178 pages, $5.1 


are quoted thoug 
book is not to ser 
of examples have 


worked out in careful detail so that the 


tion of the formulae 


APPLICATIONS 


is made very clear 


INTERFEROMET 


4th-Edition (Methuen'’s Monographs on 


Subjects). By 


& Sons, Inc., New 
inches 104 pages 
small monographs intended to supply 
attainment with a 
modern position in each su 


average scientific 
statement of the 


This particular 

ject and each 

tinent to it 
X-RAYS, Ti 


graphs on Phy 


snop and F, C 
Inc., New York 
126 pages, $1.25 


coverage of this § 


$3.50. Book begins with 
line of the subject 


physics 


includes 


Edition 





ed in research o1 

THE PROPERTIES 
RIALS AT LOW 
Litherland Teed 
York, 1950. Cloth, 


Includes 


Williams, John 
1950. Cloth, 4% 
25. One of a 


adequately covers 


Methuen's 
ects By B 
John Wiley 
h, 4% x 6% 


Compact, concise, up-to-da 


by authors actively 


subject 


OF METALLIC 
TEMPERATURES. 
John Wiley & Sons, Inc., New 


x 8-% in., 222 


a review in broad « 
relation to fundament 
experiments on low-temper 


ture changes in properties of aluminum, 


alloys, magnesium 


zinc, tin, and 


HEAT AND 
MENT. Edited 
Hall, Inc., New 


S- In., 422 pag 
methods of heat 
and includes the 


sion. The emphasis 


ather than on 


PRACTICAL 


GISTS Revised 


Louis anc 


Inc., Los Angeles, 


in Sl pages 


machinist Th 


ind how to use 


RESPONSE 


n 268% pages, 
mentation and 
how to u 
systems Cle 


general study ine 
physical systems 


entities as well 


HANDBOOK 


ANALYSIS. Edits 


& Sons, In N 


THE CONDENSED 
ARY ith Edition 
tk Ros« Rei 





opments and 


uick, 
Ci and related 
f common chemical 
HE BUSINESS 
vt Ne 
nod 
( tl hick 
z a business 
\ MEASURI 
) Voodbur 


TEMPERATURE 
Robert L. Weber. Prent 
York, N. Y., 1950. Cloth, 5 
3.65. This book descrit 
temperature 


or their appreciation, intelligent use, 


Samuel 


Contains 47 


O} 
ited by John D. T 
Inc New York, N. Y., 


M 





names and processes Covers al 


steels, copper, 


theoretical principles nec 
is on experimental 
thermodynamic theory 


BENCHWORK FOR HOROLO 
Edition. Edited 


Louis Levin 


, 1950. Cloth, 6-1 
book for the beginner 
*‘xperienced watchmaker, instrument maker 
emphasis is upon good 


PHYSICAL SYSTEMS 


John Wiley 


1950. Cloth, 5-* 


This book on 


asurement process 
se mathematical techniques on physi 
with cybernetics, 
n its domain not 
biological and sociolog 


EXPERIMENTAL 


Hetenyi. John 


N. Y., 1950 


ages, $15.00. A 
isting experimental 


1 of mechanical str 


of value to 


CHEMICAL DICT! 
tevised by Profe 

Publishing Corp 
loth, 6-14 x 9-14 
reference book i 


chemistry, raw materi 


of value to ev 


information on 


terms 


HELPER By Le 


Ine New Yo 
nontechnica Handt 
itin 1 small 

rea ing and 


GREATNESS By 


Hill Sook 





oo Ve 


MAPPING 


eS STR I 


seri 


reader 


references 


MEASUR!I 


measurement 


and exten- 


5 illustratior 


2a 


tecnr 


s. Includes definitic 
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York, 1949. Cloth 64% x9%, 230 pages 
). The biography of Edward Weston, re 
ed electrical inventor, gives the background 
his famous pioneer in the instrument field 
the founder of the Weston Electrical Instru- 


Co. 
HE ACCELERATION OF PARTICLES TO 
GH ENERGIES. Edited by H. R. Lang 
titute of Physics, London, 1950 Clott 
10, 58 pages, $1.60. This volume contains 
papers presented on the last day of 1949 
titute of Physics’ Convention. Contributors 
ude: J. Rotblat, “The Cyclotron,” F. K. 
ward, “‘Betatrons and Synchrotons a 
Shire, “Electrostatic Generators and Linear 
\ecelerators,”” and following discussion edite« 
V. J. Francis. 
RATING EMPLOYEE AND SUPERVIS 
ORY PERIORMANCE American Manage 
ent Association, New York, 1950. Paper 
5 x 5%, 170 pages. Review by 14 authorities 
merit-rating principles and techniques ir 


ond Edition, by W. D. 
Book Co., 


4%, 385 


shows application in 
resent-day 


trates 


SOCIETY 


\pplied 
ne 
18 Fulton 
raining 


chelles vs 


plication to offices and plants of any size 
INDUSTRIAL ELECTRONIC CONTROI 
Cockrell. McGraw-Hill 
New York, 1950. Cloth 
$4.00. This book explains 
electron-tube 
the 
electronic 


5 lo x 
the 
and 


Inc., 
pages 
ndamentals of operation 
used in 
Tlus- 
and in- 
circuits 


basic circuits 


industrial control 


numerous commerce ial eircuits 


des useful information on 


as counters 


many 


clamps, switches and gates 


TECHNICAL SOCIETIES 


FOR APPLIED 


SPECTROSCOPY 


the 
held on 


meeting of 
will be 
Informal 
York, 


The November Society fo 
Spectroscopy 
p.m., 


Street, New 


Tuesday 
Dinner, Tosca’s 


No 


7th: 6:00 
resery ation 
essary 
8:00 p.m., Regular meeting 
Center, 63 Park 
Jausch & Lomb Optical Co 

gratings. Technical Chairman, Robert 
Murphy, Socony-Vacuum Laboratories 


Socony-Vacuun 
Speaker, David 


Subject 


Row 


hardson 





Che date of the next following meeting is De 
1950.—CHARLES H. NortuH, Publicity Cha 
Nat'l Lead Co., Titanium Div P.O. Boy 
South Amboy, N. J 
JATE CHANGED FOR 1951 P . t 
CON FERENC! 
ANALYTICAI CHEMISTRY \N \ Lk 
SPECTROSCOPY 
1951 Pittsburgh Conference Lrnalyt 
istry 1 {pplied Spectroscopy wil 
i at the William Penn Hot Pittsbu 
nnsvivania March & formerly Felt l x 
The Conference is jointly sponsored by 
1 Chemistry Group of the Pittsbu: 
tion of the American Chemical Societ ' 
Spectroscopy Society of Pittsburg) 
Exposition of Modern Laboratory Equi 
t will be a feature o I Confer t 





“HEAT INERTIA” 
IN PROBLEMS OF 
AUTOMATIC CONTROL 
OF TEMPERATURE 
By VICTOR BROIDA 


Engineer 


Control 
FRAN 


and 


Specialist 


Consulting 


Process 


ARIS 





\ new treatme 
f the fictitious 
yrocess init on 
Stiff paper, 5% x 8% inches, 64 pages 
$1.06 POSTPAID 
Payment must accompany order 


THE INSTRUMENTS PUBLISHING 


COMPANY, INC. 
Ave 


121 Ridge Pittsburgh 12, Penna 








Microdial is composed of two concen- 
trically mounted dials... one for 
counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 


COMPACT... Microdial has same 
O.D. as Micropot . . . requires no more 
panel space. 


CLEAR READING... Forced fast- 
reading tests showed only 1/20th as 
many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 
and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are fem 
made from larger dial with maximum 
separation of graduations and wide 
angle visibility. 





oO 





REAR VIEW 


CONVENIENT. . . delivered com- 
pletely assembled with dials syn- 


RAL dial 


Pate a 
Oe hOB 





MICKODIAL 


TEN TURN-COUNTING DIAL 











chronized. Easily mounted in a few 
seconds. All dials may be locked. 





use on Micropot ten turn linear potentiometers... use 
it on any multiturn device having ten tums or less. 


ting dial, primarily designed for 


Gi8BS DIVISION 


THE GEORGE W. BORG CORPORATION 


DELAVAN + WISCONSIN 








20 CYCLES to 50 MEGACYCLES 
In ONE Standard Signal Generator 





* Individually calibrated dials. 


Continuous range from 20 cycles to 50 Mc. 


Measurements 


Corporation 


Model 82 


For audio and radic 
frequency me 
ments of AM, FM and 
TV receivers, For 


ing and checking 


asur 


test 


* Low harmonic output. 


* Accurately metered output 


Stray field and leakage less than | microvolt. 





Write for Circular No. 94 for complete specifications 


MEASUREMENTS 


Fores, Baek, | 


October 


CORPORATION 


NEW JERSEY 
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Control. flow, temperature, pressure or 
liquid level... handle air, gas, vapor. 
steam or liquids equally well with the 
\ BS&B-Climax type 86! Wide rangeability 
, and constant proportional flow increase 

| as valve opening increases with travel is 
a result of high-lift design and character- 
ized inner valves. A full line of accessories 


permits scores of adaptations. 
DIAPHRAGM 


, 
Yona. vivre 


TYPE 86 is available in double port sizes a 

/ ¥2 inch to 16 inches; single port, '/2 inch to 

4 inches. Pressure ranges are 125 to 5000 

psi, within body limits. Parabolic, quick- 
/ Where needle wv . ® 

valve or metering opening, V-port. needle and metering pin 













Vhen tlowing 
tedium utilizes 
emperatures 









s advisable to 
asert steel finned 
ection for cooler 
peration. * 





J 


ae og Ten Ble inner valves are offered. Available with re- 
be closed tl verse top works, duplex diaphragm, finned 
ure o oper in . . . 
medium, Type 86 cooling section, purged gland section, 
DRT with re- A 
ak tas teen handwheels, bellows stem packing. steam- 
should be used. jacketed bodies and valve positioners. 
BLACK, SIVALLS & BRYSON. INC. 
Climex Controls Division 
Konsos City . Tulsa . Oklichoma City 
Cable Address: BLACKSIV, New York 







Where safety fac- 
tors require that 
valve must not - 
go out if dia- 









Fer manual con- 
trol and for limit- 
_. ing valve travel, 
Type H Hand- 
‘wheels are in- 
Ae On upper 
‘ diaphragm cas- 
ing. 


Quick, Clear Solution Zee 


of Tough Problems BLACK, SIVALLS & BRYSON, INC. 


Climax Contrels Division 


in Strictest Confidence : Sec. C8-95-10 7500 East 12th Street. Kansas City 3, Mo 


ina complete iniormation about Boab 


Sales Fnaineer 


Your BS6B-Climax Man is unique i 
long experience in p control ‘ = 
anced line of quality controls. He appreciates your need 


| Ee STATE__ 


conferences and exhibits due to the 


fact that there are great difficulties in Report of Executive Secretary 
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PRESIDENT’S REPORT 


Year Ending September, 1950 


T GIVES me great pleasure to re- 
I port to you the state of the Society 
during the past year. It may be said 
that growth continues healthy and that 
t seems to us who have been charged 
vith the major portion of the opera- 
tions that progress has generally been 
nade on most of our lines of endeavor. 

I might point out to you as members 
fa very young society that the most 
lifficult period in any national society’s 

story is probably the first ten years, 
vhich we have not yet completed. There 
ire a good many reasons why this 
should be so, one of which is it paral- 
the situation in the development 

f any industrial device and for much 
the same reasons. The young society 

composed of members, in general, 
ipt to be inexperienced in how a society 
nust operate under entirely voluntary 
mditions so as to produce what 
imounts to a successful business en- 
ty. The members are unfamiliar with 
1e mechanisms that have been devel- 
ped and accepted by the older societies 
ind in many cases spend valuable time 
irguing about the right method when 

is probably desirable that a young 
ciety should be willing to accept the 
xtremely valuable guidance obtainable 
rom the experience of older societies. 


] 
els 


he Sound Slide Film 


and from publicity received elsewhere 
“A Tour of 


The second is the difficulty in any new 
venture, and that is, it is hard to get 


enough cash in the till. It is nearly al- 
ways the case that a considerable per- 
centage of members in a new society 
want to know what they are going to 
get out of it, and of for the 
first ten years the general answer is, 
“How much are you going to put into 
it?”. We have, I think it may be said, 
at the beginning of our fifth year of 
operation come over the mill dam and 
through the whirlpool at the foot of 
the dam into relatively quieter wate 
at the bottom where the boat 
travel more easily at an even 
We have in this period expanded from 


course 


can 


keel. 


1000 members to over 4000, from less 
than 20 chapters to over 50; and com- 
parison with the growth rates with 
other societies shows we started ex- 


tremely healthily with respect to num- 
bers and growth rate, better than many 
of the other older established 
It is also true, however, that our growth 


societies. 


during this last year is not as great 


as in previous years and this may be 


due to the uncertainty of the times 
which have come upon us. It would 
seem, therefore, that we may con- 
gratulate ourselves upon having weath 





acting in the capacity of 
in the accumulation of 


news editor 
information. 





the first five with 


success. 


ered 
good 

I might point out in consideration of 
the structure under which this Society 
operates that it has been found in all 
business that the type structure 
under which an organization operates is 
not nearly so important how well 
they operate the structure which sub- 
sists. To my mind it would make very 
little difference how our rules are pro- 
duced or directed, as long as we oper 
ate them assiduously and _ conscien- 
tiously just as they stand. There were 
many new ideas brought forth, mostly 
as objections to the constitution under 
which we started to operate and which 
was admittedly imperfect, which have 
finally been crystallized in a definite 
structure, modified not too greatly from 
the original but felt to be more work- 
able by the Constitution Committee who 
have given it careful thought for a 
long period of time. This Constitution 
had the consideration of our 
Structure and Planning Committee and 
is expected to be presented to the Board 


years 


pretty 


of 


as 


has also 


of Directors for vote. 

One other point that needs remem 
bering is that the ideas as to how the 
Society should operate differ in the 


various sections. It must be remembered 
in all chapters, that in voluntary o1 
ganizations of this sort each 
must be willing to sacrifice its own pet 
ideas and should operate under thos« 
satisfactory to the majority. 

I would like to 
necessity of planning 


sectior 


stress to 
far 


you the 
ahead in 
1950 —Instr 
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due 
the 


staff’s time 


was 
for 


demands on the 


to the fact that all papers 








conferences and exhibits due to the 
fact that there are great difficulties in 
obtaining proper exhibit facilities as 
well as hotel accommodations in a rel- 
atively few number of cities; in some 
of the larger of these the accommoda- 
tions are not always satisfactory, and 
very frequently already largely com- 
mitted. It is not too much for us to lay 
out our plans on where exhibits and 
national conferences are to be held for 
a running period of five years contin- 
uously. I am quite sure that the major- 
ity of the membership do not realize 
the tremendous amount of work that 
must be done in order to properly 
schedule a conference and exhibit. 

In any case the growth of the So- 
ciety has naturally been followed by 
a growth in the activities in these two 
directions so that more and more work 
is required of the National Office. In 
some cases the local section where the 
exhibit is to be held cannot provide 
enough members for the committee 
activities in their own section and this 
throws still more work on the National 
Office. This great increase in work in 
the National Office indicates that we 
shall have to increase the staff and 
expenditures in order properly to cover 
the work now required of the staff. To 
illustrate what I mean, the ASME has 
about one staff member per 130 mem- 
bers; the SAE about one staff member 
per 200 members; we have been oper- 
ating with not much better than one 
staff member per 1000 members—ob- 
viously much too low. Of course it is 
true that the two large societies men- 
tioned above have been in existence 
better than 40-50 years, are 4-5 times 
our size, and have dues 5 times ours. It 
is also true that they have additional 
income which as yet this Society is un- 
able to obtain—the sale of publications 
and advertising. These advantages, of 
course, we are undoubtedly likely to 
reach. It is my feeling that the staff at 
National Headquarters will have to be 
increased from 50 to 100 percent during 
the next year or so. 

May I draw your attention to the 
fact that the increase in the tremendous 
work operating the conference and 
exhibit is due to the fact that the dead- 
line for scheduling the papers for the 
conference is altogether too short and 
in some cases it is impossible to pre- 
pare preprints. I am quite sure that 
this young Society will have to learn to 
pay more attention to deadlines and to 
getting papers in on time and in con- 
sidering these papers to be a serious 
engagement. It is true that our mem- 
bership is not regarding either the 
time or completion of papers in nearly 
so important a light as other national 
societies do. It looks as if the papers 
ought to be prepared about two months 
earlier than the present time. In most 
of the larger societies the receipt of 
papers for scheduling is at least six 
months ahead of the time of the meet- 


ing. This will allow better scheduling 
and better arrangements for simu!- 
taneous sessions which do not prevent 


attendance at several interconnected 
sessions, Which occurs now. 

One thing I must bring to your at- 
tention is, I think, likely to prove of 
considerable importance. The Society 
has produced a motion picture film en- 
titled “Principles of Automatic Con- 
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Report of Executive Secretary 


ISA Board of Directors Meeting, Memorial Auditorium, 
Buffalo, N. Y., September 18, 1950 


HE Secretary’s report must of 
necessity be brief, as at the time 

the report should be in the “works”, 
the Conference and Exhibit work is so 
great that the time required for making 
a more detailed report is not available. 


Society Membership 


The membership of the Society now 
numbers 4298. This is an increase of 
402 over the count made in January 
1950. Table 1 shows a breakdown of 
the membership by Section affiliation 
and grade of membership as of Sep- 
tember 1, 1950. Five deaths among the 
membership have been reported to the 
National Office, that of Mr. Peter L. 
Sibley of 18 Wall Street, Foxboro, 
Mass., member of the Boston Section; 
Mr. E. J. Calnan of 209 Russell Ave., 
St. Catharines, Ontario, Canada, mem- 
ber of the Ontario Section; Mr. W. M. 
Dodge of 407 Urbana Drive, Ann Ar- 
bor, Michigan, member of the Chicago 
Section; Mr. Bruce Irwin, Hammel- 
Dahl Company, Providence, R. I., mem- 
ber of the Pittsburgh Section; Mr. 
Stephen A. Brooks, Brooks Rotameter 
Company, Lansdale, Pa., member of the 
Philadelphia Section. 

Table 2 shows membership growth 
by years. Table 3 shows membership 
changes by years and by Section. 

New ISA Sections 


Sections of the Society now number 
52. Four new groups have been granted 
Charters since September 1949. These 
are: 


Wilmingtor Chartered 12-2-49 members 
77 Panhandle, Chartered: 2-10-50, members 
43; Toledo, Chartered: 4-15-50, members: 27 


5-15-50, members 


Central New York, Chartered 


Visits of Secretary to Local Sections 
Since the September 1949 Annual 
Meeting, The Secretary has attended 
the following Section Meetings, aside 
from the ISA National Executive 
Committee Meetings: 
1949 Northern California Section Ex 
ecutive Cr Meeting, Sar 
Oct 4, 1949-—California Section 


\ugeles 


Sept. 30 
Francisco 


Meeting, Los 


mimittee 


Organizational meeting at Deny 
1949-—Houston Section Meeting 


1949 I 


Oct r 1949 
Oct. 8-11 


Oct. 24 Pittsburgh ISA Regional Me 


Nov ’s 1949 New Jersey Section Meeting 
1949 
1949-—Niagara Frontier 
tive Committee Meeting 

1949 Wilmington Section organizatior 


Syracuse organization meeting 


Section | 


Conference 


trol”. This is a device for training and 
education of its members that no othe: 
society has so far put to use. An inter- 
esting feature about this very valuable 
project is that in the long run it is 
likely to be much better than self- 
supporting. 

I believe it is proper for me to con- 
eratulate the membership on what looks 
like a very satisfactory rate of prog- 
ress, and also thank you very heartily 
or the privilege of serving as your 
president for this vear. 

R. J. S. PicotTr 





A BUSY WEEKEND AT THE CLINIC 


Feb, 20-21, 1950—Buffalo Allocation Comn 
Executive Committee and Joint Steering 
mittee Meetings. 

Mareh 7, 1950-—Chicago and Northern I) 
Sections Joint Meeting. 

May 23, 1950—Akron Section Meeting 

May 24, 1950—Meeting with Finance Com 
Chairman, New York. 

June 26-27, 1950—Buffalo Total Steering 
mittee Meeting 


Sound Slide Film of St. Louis Exhibit 
In response to two News Releases 
sent to ISA local Section Officers, tw. 
announcements in the ISA Journal as 
well as listings in the Calendar of th 
ISA Section Activities, many letters, 


Table IT. Membership of Sections, Sept. 1, 195 


SECTION M AM SM TOUTA! 
Akron eS pe 
\lbuquerque 41 18 
\ruba 39 
Atlanta 16 1 
Saltimore 70 5 1 7 
Baton Rouge 47 7 
Bosion 105 ! 
California 167 lf 
Central Illinois 33 2 i 
Central Indiana 26 52 2 s 
Central New York 18 Is 
Charleston 64 i 
Chicago 234 22 86 4 
China Lake 41 { 
Cincinnati 62 
Cleveland 121 5 
Columbus 22 A 
Cumberland 12 2 
Detroit 61 2 2 
Eastern New York 55 1 &2 
Culf Coast 39 2 4 
Houston 132 2 J 
Kansas City 39 1 
Louisvill 3 2 
Montres 81 1 5 
New Jersey 232 
New Orleans 10 
New York 182 12 rv 
Niagara Fronti« 73 16 , 

North Texas 25 1 
Northern California 102 

Northern Indiana 22 

Ouk Ridge 66 

Ontario 10 1 
Panhandle $5 

Philadelph 02 14 i 
Pittshurgh 198 7 f 
*’resque Is 7 l 
tichland 10 7 
toche ster ra 

Sarnia ‘ 12 

South Ber 2 

South Mic 17 ( 

~ + Is Xa q 

S Louix lve } 

nnesaee ) 16 
Yoledo 27 
fulsa 87 8 1 
win Crt 25 9 
Vashing 61 5 
Vayne Ce | 21 1 
Vilmingto 73 4 

Large 2 4 1 
S654 354 290 ; 
lal Increase of Membership 
POTAL VUMBER ¢ 
DATE MEMBERS SECTIONS 
= 4 1075 4 | 
> 4 1650 ya 
4-47 2121 7 
47 2291 
is og s 
3-48 9 $1 
19 762 14 
10 ,O0R i4 
40 RRO 47 
4224 19 
1300 
1298 
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Company, 


and from publicity received elsewhere 

he Sound Slide Film “A Tour of 
the Fourth National Instrument Con- 
ferenee and Exhibit,” was shown by 
June 80, at ISA Section Meetings and 
to other groups as follows: 


iim 1, 11 Section Meetings and 8 other 
croups, Total 19; Film 2, 8 Section Meetinzs 
and 8 other groups, Total 16; Film 3, 4 Sectio: 
Meetings and 8 other groups, Total 12; Tota 
showings: 47. 

All comments received from those 


who saw the films have been favorable. 

Groups other than ISA Sections who 
have seen the film include: The Mine 
Safety Appliances Co., The American 
Medical Association, Photoswitch Inc., 
Standard Oil Co., Cleveland, Ohio, and 
General Mills Ine. 

Charges made on the exhibitors who 
participated in the film have liquidated 
the expenses incurred in its assembly 
and in addition have supported the 
purchase of a recorder, projector and 
amplifier necessary for showing the 
film. 


Film on Control Principles by 
G. F. Akins and J. H. Kowalski 

The film “Principles of Automatic 
Control” is ready for its premier show- 
ing at this annual meeting. 


Buffalo Exhibit 
168 booths have been sold to exhib- 
itors, 4 have been given to co-sponsoring 
societies on a complimentary basis, 13 
have been allocated to Government 
agencies and 2 have been allotted to 
educational institutions. 
Tentative Recommended Practice, RP5 
The distribution of copies of Tenta- 
tive Recommended Practice 5, “Instru- 
mentation Flow Plan Symbols” to the 
entire membership has been completed. 


ISA Journal Changes 


Beginning with the October 1949 
issue of the ISA Journal, the reporting 
of news on meetings from Sections 


under Section headings was discontin- 


ued. Since then news articles of Na- 
tional interest have appeared. An- 
nouncements of New Sections and a 


notice of deaths have appeared. The 
Section Secretaries Calendar has been 
changed to allow the incorporation of 
Section telephone numbers and meet- 
ing locations. Mr. McCaffery had been 


Society Elects 1951 Officers 
\t the ISA Board of Directors meeting held 
September 18 during the Fifth National Instru 
nent Conference and Exhibit, the following mer 





elected to office and will assume their 
luties on January 1, 1951. 
|. B. MeMahon, Republic Flow Meters Com 
pany, was elected Society President. He wil! 
place R. J. 8. Pigott, Gulf Research and De 
lopment Company, 1950 President Porter 
Hart, Dow Chemical Company, 1950 Vice Presi 


nt Supervising the Operating Division, was 
ected first Vice President 
N. L. Isenhour, Carbide and Carbon Chemica 


was elected Vice President Supervis 


the Operating Division VW \. Wildhack 
itional Bureau of Standards, was elected Vice 
‘resident Swpervising the Technical Divisior 
fe will replace Dr. A. O. Beckman, Nationa 
chnical Laboratories who was lected te 
ve on the Society Executive Committee 
George R. Feeley, Trinity Equipment Corpora 
was elected Treasurer He will replace 
EF Ferguson Peoples Gas Light & Coke 
Company. Richard Rimbach, The Instruments 
blishing Company, Inc., was reelected Exec 
ive Secretary 


AND A BUSY WEEK 


acting in the capacity cof news editor 
in the accumulation of information, 
and the writing and editing of news 
articles under the supervision of the 
Executive Secretary. 


National Office Personnel 


The National Office personnel is 
now three, Mr. McCaffery, Miss Kiger 
and Miss Hoy; Miss Christoff left our 
employ on March 24, 1950 to marry and 
will be replaced as soon as a satisfac- 
tory replacement can be obtained. 

To assure that most of the preprints 
were available at this meeting John Mc- 
Caffery and my daughter Martha did 
considerable extra work at no expense 
to the ISA. 

The work of the National Office on 
the preparation of preprints has _ in- 
creased beyond the capacity of the 
present staff due to the fact that: 

1. The number of 
annual meetings has 

2. Speakers do not 


papers presented at our 


increased 
follow the 


Instructions 


issued to them by the Vice President in charge 
of Technical Committees 

3. Technical Committees only check manu 
scripts for technical data and not to meet edi 
torial requirements 

4. Many illustrations are unsuitable for 


production 


A contributing reason to the extra 











Table 3. Membership Changes 
CHARTER 
SECTION DATE 4-47 R-47 R-48 
\kron 7-19-48 14 
Albu 7-16-49 
\ruba 1-20-47 26 28 64 
\tlanta 8-23-48 16 
Baltimore 1-10-46 60 60 63 
taton Rouge 5-10-49 
Boston 7-28-48 
Calif 1-10-46 31 47 10 
©. Th 3- 8-48 a¢ 
( Ind 1-30-47 65 S1 82 
©. New York 5-15-50 
Charleston 1-10-46 112 v1 al 
Chicago 1-10-46 4 4 45 irk 
China Lake 1-17-49 
Cincinnati 3- 7-47 9 45 8 
Cleveland 1-10-46 110 119 127 
Columbus 7-16-49 
Cumberland 4-24-46) 27 1 19 
Detroit 1-10-46 82 S 79 
E. New York 1-20-47 Ts) 
Giulf Coast 1-10-46 6 28 4¢ 
Houston 3-16-48 82 
Kansas City 1-10-46 36 Te) i9 
louisville t- T-47 1 53 38 
Montreal 6-16-48 Tal 
New Jersey 1-10-46 13 14¢ 189 
New Orleans 4-11-46 5 9 Y 
New York 1-10-46 122 1 150 
Nis F 7-31-47 4s 120 
N Xas 2-16-49 
N. Calif 9-10-49 
N. Indiana 1-10-46 21 28 
Oak Ridge 8-27-46 67 69 55 
Ontario 1-10-46 65 61 9 
Panhandle 2-10-50 
Philadelphia 1-10-46 2 263 28 
Pittsburgh 1-10-46 152 157 185 
Presque Isle 7-31-47 u 24 
Richland 1- 1-48 124 
Rochester 2-16-48 60 
Sarnia 9- 1-47 ' 
South Bend s- 7-47 1 
S. Michigar 11-11-4¢ 4 i 
s. Texas 11-11-4 6 4 
1-1 if Os ’ “ 
1-10-4¢ 4 
9- 6-47 7 
4-15-51 
10-47 11 ii 
1-16-46 121 141 4 
1-10-46 i 41 j 
W ilmingte 12 14 
\t Large 
TOTAL MEMBERS 2121 24 at 


FOR 


OFFICERS 


demands on the staff’s time was due 
to the fact that all papers for the 
Buffalo meeting were received after 
July Ist. 

To remedy this situation, the follow- 
ing recommendations are made: 

1. That the Publications Committee take over 
the collection of papers 

2. That all papers to be presented before the 
Houston Meeting must be received before May 
Ist and that no papers after that date 
will be scheduled 

3. That some provision be 
the editorial 
Houston papers 

I also recommend that an increase in 
pay for Cy Goldcamp be granted and 
paid for from the contingency fund. 
This increase is recommended on the 
basis of his work on Employment, 
which is taking much more of his time 
than should be expected of a com- 
mittee chairman. The payment he now 
receives is in payment for his assistance 
to me in the operation of the Show 
and he gives excellent service for the 
money he receives. 

I further wish to point out that more 
office space will be needed as the pres- 
ent space is quite crowded and will be 
more so, as more filing space is needed. 
This will represent an additional rent 
of $55.00 per month. 


received 


made to furnish 


necessary assistance for editing the 


by Year and Section 


t-458 1-40 9-49 1-50 6-50 9-50 
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AND COMMITTEES 











A BUSY WEEKEND AT 


THE CLINIC 


Above: R. Rimbach (left), ISA Executive Secretary, talks with 
Richard R. Dry (center), Director of the New York State Institute and 
with Otto V. Guenther (right), Institute's head of Mechanical & 
Metallurgical Technology 


Scenes at the Instrument Maintenance Clinic held at the New 
York State Institute of Applied Arts & Sciences, Buffalo. 
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AND A BUSY WEEK FOR OFFICERS AND COMMITTEES 








Above left: ISA officers left to right, back row—A. O. Beckman, W. A. Wildhack, W. L. Isenhour, Porter Hart. Front 
row—Nelson Gildersleeve, Richard Rimbach, R. J. S. Pigott, H. E. Ferguson and J. B. McMahon. G. R. Feeley, 1951 
Treasurer, not present. Above right: Executive Committee Meeting. Lower left: Recommended Practices Committee Meeting. 
Lower right: Meeting of the Instrumentation for Production Processes Committee. 


FOR SPEAKERS AND MEMBERS IN ATTENDANCE 











Above left and right: ; - - : 
Hotel Statler. Lower right: Air compressor setup supplied through the courtesy of Nash Engineering Corporation for providing 


smpressed air to exhibitors requiring it 





Technical Sessions in the assembly hall. Lower left: A Speakers’ and Technical Chairmen's breakfast 
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THE GOOD OLD DAYS—Gayiety at the Gay 
Nineties Party held Wednesday evening during show 
week. 
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More “Nineties” gayiety (above). 





bling room at Gay Nineties Party. 





EMPLOYMENT SERVICE 
Ferward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 921 Ridge 
Ave., Pittsburgh 12, Pa. 














3 

j The following open positions were posted at 
3 the Employment Register conducted during the 
= period (Sept. 18-22, 1950) of the Fifth National 
{ Instrument Conference and Exhibit, Buffalo, 
* N. Y. These open positions are listed in the Em- 
= ployment Service for the benefit of those who 
4 may be interested and who did not attend the 
= Conference and Exhibit. According to our records 
= none of the positions had been filled at the close 
{ of the Conference and Exhibit. Those interested 


} should direct their applications to the Society 
; fice. 
' DESIGN ENGINEERS for the development of 
+ small physical measurements devices and systems 
' such as electronic computers, mechanical link- 
3 age computers, vibration meters, pressure gauge 
> systems, instrument servo systems, recording 
galvanometers, strain gauge systems, and other 
) electrical, electronic, mechanical and hydraulic 
instruments. Men with advanced degrees pre- 
ferred. Employment on permanent basis rather 
than specific projects. Location Buffalo, N. Y. 
Box 331. 
DESIGN ENGINEER for electrical indicating 
instruments. Experienced in design, tools and 
production problems of D. C. electrical indicat- 
ing meters. Location N. Y. City. Box 332. 


DESIGN ENGINEERS with at least two years 
mechanical product design experience to expand 
development and application activities of Valve 
Div. Experience in pneumatic field desirable but 
not essential. Location Philadelphia, Pa. Box 333. 
DESIGN ENGINEER (or Department Engineer) 
, must be able to plan intricate piping layouts and 
tress calculations for temperature and other 
ffects. At least ten to fifteen years experience 
n drafting and engineering design in either 
refinery, power plant or process industries. 
Process experience preferred. Location N. Y. 
City. Box 334. 





“Cigarette Girls” (right) who sold “money” in gam- 





DESIGN (ELECTRICAL ENGINEER) B.S. or 
M.S. from recognized University and 3-8 yrs 
experience in electronic circuit design and with 
instruments of analytical natzie. Permanent job. 
Salary open. Location Catifornia. Box 335. 
DESIGNERS AND DRAFTSMEN to work under 
Instrument and Control Design Engineer cor- 
relating ail information available and make 
computations, layout drawings, design drawings 
and sketches necessary to fabricate, purchase or 
erect gauge and control boards. Includes instru- 
ments to indicate, record, integrate, contro] the 
operation of steam generators, turbo generators, 
and their auxiliaries. Permanent position. Loca- 
tion Detroit. Box 336. 

DRAFTSMAN (INSTRUMENTS) with 3 to 5 
years experience in layout work, panel design 
and piping layout. Salary $275.00 to $500.00 
depending on experience. Location Louisville, 
Ky. Box 337. 

DRAFTSMEN (INSTRUMENTS). Opening for 
two men experienced in design of small mechan- 
isms for instruments. Permanent. Excellent 
working conditions. Five day week. State age, 
education, complete experience and salary de- 
sired in first letter. Location Philadelphia, Pa. 
Box 338. 

INSTRUMENT ENGINEER experienced with 
management and production ideas. Must know 
instrumentation and be good designer, age no 
obstacle. Prefer experience in industrial ther- 
mometers, recorders, air and electrically operated 
controllers and dials of the mercury-vapor and 
liquid filled types. Location Detroit, Mich. Box 
339. 

INSTRUMENT ENGINEER graduate Ch. E. 
must have heavy experience in oil refinery in- 
strumentation. Must be capable of preparing 
process control diagrams and specification for 
purchasing and installing of instruments. Give 
complete resume of background and experience 
in first letter. Location New Jersey. Box 340. 
INSTRUMENT ENGINEERS Ch. E. graduates 
preferred. Must have two or more years in in- 
strument work. Employer is large manufacturer 
of polychemicals. Location Texas. Box 341. 
INSTRUMENT ENGINEER graduate Ch. E. or 


other engineer with chemical engineering ex- 










perience. Must be able to do some maintenance 
and capable of assisting in choice of flow, tem- 
perature measurement and control equipment. 
Must have several years experience. Position 
entails supervisory duties. Location Iowa. Box 
342. 

INSTRUMENT ENGINEER, graduate M. E. 
preferred, to assist in supervision of field main- 
tenance, shop work, and new installations. Must 
have several years experience on instrument 
maintenance and engineering, preferably in 
chemical plant or petroleum refinery. Location 
New Mexico. Box 343. 

INSTRUMENTATION ENGINEER design and 
administration of chemical process instrumenta- 
tion including supervision of instrument engi- 
neers and draftsman. Initiative on special re- 
mote control problems desired. Age 30-40. Two 
to ten years experience in industrial process 
instrumentation. Salary open. Location New 
York City. Box 334. 

ELECTRICAL INSTRUMENT ENGINEER 
graduate (1950) E. E. from accredited school 
who has had good design preparation; or gradu- 
ate within one or two years who has been work- 
ing at design. For design of electrical indicating 
instruments which should include knowledge of 
design of magnetic systems and coils, and of 
the mechanical design of the components of 
electrical instruments. Salary 4500 to 5500 per 
year depending on experience. Location Con- 
necticut. Box 345. 

ENGINEER (POWER SERVOMECHANISMS) 
skilled in use of instruments for development of 
power servo-mechanisms and control devices of 
the electrical, hydraulic, or pneumatic type and 
instrumentation of dynamic models for wind 
tunnel testing. Must be thoroughly experienced. 
Those with advanced degrees preferred. Perma- 
nent. Location Buffalo, N. Y. Box 346 
INSTRUMENT ENGINEER 
watch manufacture, design, electronics. (Good 
position with excellent future. Good living con 
ditions. State age, experience and salary desired 
in first letter. Location Illinois. Box 347. 
INSTRUMENT ENGINEER (INDUSTRIAL) by 


experienced in 


Continued on page 1077 
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The Application of Bourdon Tubes 


The design of a bourdon tube for use 
in a pressure actuated indicating de- 
vice involves a relatively small number 
of considerations, most of them fam- 
iliar to designers. Unfortunately the 
relationship between them is quite 
complex, and the practical limitations 
imposed by them are not too generally 
known. Our purpose is to acquaint the 
instrument designer with these limita- 
tions, to suggest an approach to the 
choice of the proper tube for his ap- 
plication, and to present actual ex- 
amples to illustrate this approach. 

The Bourdon tube can be any hollow 
member of other than circular cross 
section which has been bent on a 
radius perpendicular to its major axis 
and closed at one end. When a differen- 
tial is made to exist between the 
pressure inside and outside the tube 
the tube will be stressed and a strain 
imposed proportional to the elastic 
modulus of the material. If the internal 
pressure is greater than the external 
pressure the section will tend to be- 
come circular, the longitudinal resul- 
tant will tend to lengthen the tube and 
the tube will begin to straighten. When 
one end of the tube is held rigid, the 
free end will move, the path of motion 
being approximately involute, and the 
deflection will be in proportion to the 
stress in the tube. Since the stress is 
proportional to the differential pres- 
sure, the movement of the tip can be 
used to indicate changes in pressure. 
Changes ‘in temperature will cause a 
similar deflection in the tube, so that 
it can also be used for the measure- 
ment of temperature. 

The selection of the dimensions of 
the tube, and its material, for a par- 
ticular instrument is of course depen- 
dent on the characteristics desired. 
It is here that the complexity becomes 
apparent. The most efficient cross sec- 
tion in order to avoid stress concen- 
tration is an ellipse. The mathematical 
calculation for and deflection 
of an elliptical tube bent on a radius 
is quite complex, but it can be handled. 
However, the bend radius does not re- 
main constant, and the section does 
not remain elliptical as the tube de- 
flects. One end is held rigidly, and the 
loads are both radial and perpendic- 
ular to a cross section. In 1924 Chido 
Sunatani, a Japanese engineer, pre- 
sented a mathematical analysis of the 
stress problem, that has been read by 
most gage designers, with the result 
that bourdon tubes for pressure gages 
are still designed in almost all cases 
by varying known empirical data, The 
futility of the theoretical mathema- 
tical approach is increased by the fact 
that the actual tube sections used are 


stress 


* Crosby Steam Gage & Valve Co Wren 
tham, Mass 
Note Presented at the Fiftt Annual Cor 
ference of the Instrument Society of America 
Buffalo, N. Y 
opinions advanced in papers 
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Indicating Devices 


By MYER P. WHITE * 


not true ellipses since such a shape 
would be almost impossible to manu- 
facture, and the radius of curvature of 
the bent tube is not uniform from 
point to point. But we do know that 
changing the bend radius, the minor 
axis of the ellipse, the length of the 
tube, the angle included between ends 
of the tube, or other individual factors, 
will change the deflection rate in de- 
finite proportions — within certain 
limits. 

We would then assume that lacking 
a mathematical approach we could 
make a tube, test it, vary the proper 
dimensions the proper amount and 
predict accurately its characteristics 
and its suitability for application to a 
particular instrument. This is almost 
correct, but some very important de- 
sign considerations have still been 
neglected. First, the range of deflec- 
tion within which the motion of the 
tip is proportional to the pressure is 
limited. Secondly, the power of the 
tube must be sufficient to absorb and 
deliver the work involved. 

A bourdon tube is a special type of 
cantilever spring, and the path of the 
tip in deflection is similar. The deflec- 
tion of each point in the length of the 
tube as we progress away from the 
rigid end is greater not only by the 
proportion of its distance from the end 
but by the increment of deflection of 
the previous point, so that for increas- 
ing pressures the path of the tip is 
approximately involute. If we confine 
ourselves to that portion of the in- 
volute on which the momentary radii 
of curvature are very much greater 
than the distance moved, we can con- 
sider this portion to be a straight line. 
Using only this straight line portion of 
the tip travel, we thus avoid the neces- 
sity for complex mechanical correc- 
tions for variation in deflection rate. 
This straight line portion of the tip 
travel is usually described as the range 
of the spring. 

We have established the fact that the 
actual usable deflection is small. To 
make our instrument readable to an 
accuracy of value to us, it is necessary 
to multiply this deflection and project 
it on a suitable scale. This is accom- 
plished by mechanical, electrical or 
optical means, or any combination of 
them. Friction can be reduced but can 
never be eliminated in the multiplying 
mechanism and friction must be over- 
come before the tube can _ indicate 
truly. Let us call this friction ‘“me- 
chanism drag”. To evaluate the effects 
of mechanism drag we can return to 
the cantilever spring. 

If the tip of the cantilever spring is 
resisted in motion the spring is 
stressed, the deformation of the tip 
will not follow the anticipated path. 
When the resistance is rolling or slid- 
ing friction, the result is a lag which 


as 


will delay arrival of the tip at its 
proper point for the stress in the 
spring. We know that increasing the 


to Pressure 


g 


size of the spring without changin 
the deflection rate will sensibly over 
come the drag. The spring must }b 
large enough to absorb and transmit 
the energy input required to move its 
tip through the desired path in th 
desired time. We know that it must 
be capable of exerting a force suffi 
ciently large in proportion to the re 
sistance so as to sensibly nullify th 
effect of this resistance. The same ap 
plies to a bourdon tube. The tube must 
be powerful enough to effectively over 
whelm the drag of the multiplying 
mechanism that is necessarily attached 
to it in the instrument. 

In any mechanical mechanism there 


must be clearance between rotating 
members and their bearings. In to 
day’s standard pressure gage th 


multiplying mechanism is a fulcrun 
bar with loads applied at opposit 
sides of the fulcrum, combined with a 
sector and pinion arrangement whic! 
is in effect a gear train. There ar 
clearances between pins and _ link 
bushings, and there is backlash in th: 
gear teeth. We use a hairspring on the 
smaller gear to take up the backlas} 
and clearances. The bourdon spring 
must overcome the load caused by the 
hairspring in this application. The 
hairspring acts in only one direction, 
so in indicating increases of pressuré 
the tube may be resisted and in indi 
cating decreasing pressure the tub: 
will be assisted. But we are not look 
ing for any assistance. All we want 
is a true indication of how pressure 
some place is varying, so the _ tube 
must be powerful enough to nullify 
the effect of hairspring loading. 

The force exerted by the tube 
proportional to the pressure in it, and 
is the same as the force required t 
move it. A tube designed to move a 
certain distance with low pressure 
differential is naturally not as power 
ful as a tube designed to give th 
same move with a high pressure differ 
ential. In any tube regardless of its 
design, the force exerted by the tubs 
at 1 per cent of its designed travel 
only 1 per cent of the force exerted at 
100 per cent of its designed travel. Ir 


practical applications the tubes ars 
not designed heavy enough to over 
power the mechanism drag at 1 per 


cent of the designed tip travel as this 
would result in an extreme over 
design at 50 to 10 per cent of the 
usable range of the tube. It is there 
fore accepted standard practice t 
leave off the dial that portion of th: 
move which is not powerful enough t 
overwhelmingly offset the mechanisn 
drag. This unused portion of the dia 
is usually called the take-up. 

Each application of a bourdon tub 
presents its own problems. Almost in 
variably they can be summed up a 
follows, the order of importance vary 
ing with the particular application: 

a. Space limitations 
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Pressure range 

Usable tip travel desired 
Power, or energy which must 
be supplied to the driven me- 
chanism 

Accuracy desired 


e. 

f. Special considerations such as 
corrosion resistance, rate of 
anticipated pressure fluctua- 


tion, etc. 

[The tube being bent in an approxi- 
mately circular are, we must think of 
tip travel as both linear and angular. 
We must bear in mind that we have in 
effect a cantilever beam, and we must 
avoid stressing our material beyond 
its elastic limit and causing perman- 
ent deformation or “set”. The maxi- 
mum variation of pressure must be 
such that the deflection of the tube, 
i.e., the tip travel does not exceed the 
“linear” portion of the involute. We 
must keep the power of the tube pro- 
portionally greater than the mechan- 
ism drag, enough so that the desired 
accuracy can be obtained. Our mater- 
ial must be resistant to corrosive sub- 
stances present and must be resistant 
to fatigue stresses. The consideration 
of angularity in connecting mechan- 
isms may well be mentioned here, al- 
though it has no bearing on the de- 
sign of the tube itself. Connecting 
linkages should be as close to perpen- 
dicular to each other as can be ar- 
ranged so that the direction of motion 
of a link will be the same as the 
force exerted by it. 

Let us take as an interesting ex- 
ample of the application of a bourdon 
tube to an instrument, the Ashton 
Wheel Press Recording Gage. This 
instrument is built for a specific pur- 
pose, and as in all special applications, 
the design depends on what the in- 
strument must do and how it will be 
treated. 

Railroad car wheels, street car 
wheels, some materials handling truck 
wheels, are pressed on to their axles. 
Over the years of use certain stand- 
ards have been set up for tightness 
of fit, to avoid cracking a wheel and 
to avoid wheels falling off their axles 
when in motion. It is customary to 
press the wheels onto the axles in an 
apparatus called a Wheel Press, which 
consists of a frame for holding the 
wheel and axle and a hydraulic ram 
to exert the force necessary to over- 
come the interference fit. Experience 
has shown that for certain types of 
cars, a force of 100 tons should be 
used in pressing on wheels. The di- 
ameter of the wheel bore is 6 in. and 
its length is 11 in, A ridge can be 
machined on the axle that will require 
100 tons to be crushed and the wheel 
vill then go in smoothly. It will also 
ome off just as easily. What is wanted 
8 a smooth bore, not tapered, and a 
smooth shaft, not tapered and slightly 
arger than the bore. If the parts are 
properly machined, the force required 
for pressing will increase uniformly as 
the wheel is pressed onto the axle. To 
se the terminology of the railroad 
shops, the load must be proportional 
to the length of fit. The press is located 
n the wheel shop, where vibrations 
due to other work are large and fre- 
juent. The pumps delivering fluid to 
the hydraulic rams are another source 
f vibration. The work in the shop is 


heavy and the men are necessarily 
strong. The wheel shop is no place 
for a delicate mechanism. 

We said the force exerted by the ram 
should be proportional to be wheel fit, 
but how can we prove it? We are 
using a hydraulic ram. Isn’t the force 
of a ram proportional to the pressure 
on the ram? Then a bourdon tube ap- 
plication is indicated. The force being 
proportional to pressure, we can indi- 
cate pressure with a standard pressure 
gage and show force units on the dial. 
The press operator can now watch his 
gage, and if the gage hand moves uni- 
formly up to the proper point on the 
dial he can assume that the fit is 
proper. To convince the shop foreman 
that the fit is proper requires a record 
of the variation of pressure with 
length of fit. The instrument must 


have a means of indicating pressures 


and a means of recording their rela- 
tionship to wheel fit. The recording 
must be permanent so that it can be 
referred to in case of question at any 
time. 

The Ashton Wheel Press Recording 
Gage was designed to utilize a bourdon 
tube as a pressure trensmitting and 
indicating device, with suitable linkage 
to make a simultaneous recording in 
rectangular coordinates of the pres- 
sure in the hydraulic cylinder and the 
distance the wheel had moved onto the 
axle. For a perfect fit, the line drawn 
by the recording pen on the chart 
paper should be a straight line start- 
ing at the origin and extending to a 
point corresponding on one axis to 
the full length of the shaft hub, on 
the other axis to the desired ultimate 
press load or pressure. Both the indi- 
eating and the recording mechanisms 
must be driven by the same bourdon 
tube, which means that the mechanism 
drag will be large. The problem is to 
design an efficient recording and indi- 
cating mechanism, and a tube powerful 
enough to drive it without losing ac- 
curacy. The tolerance on wheel fit is 
plus or minus 20 tons or plus or minus 
20 per cent. A guaranteed accuracy of 
2 per cent is sufficient for this toler- 
ance. The gage must be designed to 
better this accuracy. So far no space 
limitations have been imposed. For- 
tunately, having been in the gage busi- 
ness over fifty years at the time this 
instrument was designed, the engin- 
eers knew that they could refer to their 
accumulated experience and find a suit- 


able tube. The mechanism was then 
the first thing to design, for that 
would determine the drag and the 


space limitations. 

A roll chart five in. wide was chosen, 
to be driven by the ram _ plunger 
through a series of gears and chains, 
in such a manner that the travel of the 
chart would correspond to the length 
of wheel fit. To transfer the tip move- 
ment to straight line motion of a pen 
in a line perpendicular to the direc- 
tion of chart movement a linkage was 
designed to be connected to the tip, 
with suitable means for holding a 
pen. The arrangement of the gear train 
and linkage determined the space 
available for the tube. 

It was now necessary to determine 
the possible variations in ram pressure 
and ram size that might occur in the 
presses made by various manufactur- 


ers. For a press using a 16 in. diame- 
ter ram a pressure of roughly 1985 
psi. will deliver 200 tons of force at 
the wheel. If the ram diameter is 8 
in. a pressure of 7950 psi. would be 
needed to deliver the same number of 
tons. A car wheel is pressed on with 
80-120 tons. If poorly machined, this 
may become as much as 180 tons, so 
the instrument must be designed to 
register as high as 200 tons to be safe. 
Locomotive wheels are pressed on with 
a higher load, so in a like manner a 
400 ton instrument is needed. A very 
thorough investigation showed that 
the pressure available or needed varied 
between 1500 psi. and 8000 psi. for 
various presses and wheels. This pres- 
sure range immediately ruled out 
bronze tubing, and we knew we should 
start with a heavy steel tube. 

We manufacture pressure gages, 
using a heavy steel tube, for a pres- 
sure variation of 0-8000 psi. The 
length of the tube is 6% in. bent on 
a mean radius of 1-7//16 in. The out- 
side major diameter of the elliptical 
cross section is .55 in., the diameter is 
422 in. and the wall thickness is 
05125 in. The tip travel for the usable 
range of the spring is 3//32 in. The 
power of the tube is easily sufficient to 
drive the standard pinion and sector 
linkage used in the gage, with excel- 
lent accuracy and rapid response to 
small or large pressure changes. We 
know that to build a pressure gage 
for 0-1500 psi. we use the same tube 
dimension except for a much smaller 
wall thickness and a smaller minor 
diameter. The mechanism drag will be 
the same regardless of the pressure 
used, so our tube for the lowest pres- 
sure, which would be capable of ex- 
erting the smallest force, must be 
powerful enough to drive the mechan- 
ism with speed and accuracy. We can 
make a more powerful tube by increas- 
ing the major diameter and varying 
the other cross section dimensions to 
maintain the moment of inertia, or we 
can lengthen the tube, which will also 
increase the “move” of the tip. Exam- 
ination of the linkage we have de- 
cided to use, shows that a longer move 
would be advantageous, so we increase 
our tube length to 12 in., increasing the 
bend radius so that the angular length 
is unchanged. We increase the major 
axis of the ellipse, increase the wall 
thickness correspondingly, and leave 
our final adjustments to be made in 
the minor axis, since once the tube has 
been made this is the only dimension 
that can be changed. We use threaded 
ends on the tube to make sure it will 
not blow out of its socket, and seal 
weld or braze for pressure tightness 

Investigating the market for this 
instrument shows that we cannot eco 
nomically buy preformed or extruded 
tubing. The tube is then designed to be 
bored from solid stock. Since we are 
actually designing a series of tubes to 
cover the range of 1500 to 8000 psi., 
we plan to use about eight sets of 
dimensions, with the wall thickness of 
the tubing the varying dimensions. It 
is easier to manufacture the tubes if 
we hold the inside of the tube to a 
constant size and vary the outside with 
the wall thickness. In this way the 
tubes can all be bored and reamed to 


the same diameter and the outside 
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dimension can be ground to the size 
required for the individual customer’s 
ram diameter and pump pressure. From 
here on the rest of the design is a 
matter of cut and try. We know our 
tube is close to what will be needed, 
so we can build up a sample instru- 
ment, determine the exact amount of 
tip travel required for the length of 
chart reading wanted, adjust the minor 
diameter (the moment of inertia of 
the section) for this tip travel and 
make the other final adjustments to 
the mechanism, and start our break- 
down test. 

First the tube itself is given a whip 
test, which consists of applying a 
pulsating load of from 20 to 100 per 
cent of its maximum design. load at 
100 pulsations per minute. If the tube 
neither breaks nor takes a permanent 
set at the end of what is considered 
a life time of normal use, we know 
that this part of the apparatus is sat- 
isfactory. We submit the entire ap- 
paratus to a wear test to determine 


weakness in the design, we review the 
working conditions of the application 
to determine that all contingencies 
have been proved for and can then 
send out a unit for a shop test. The 
design is now complete, with the ex- 
ception of the changes still to be made 
at the customer’s suggestion and at 
the suggestion of the Sales Depart- 
ment. 

Another example of the use of an 
extremely powerful tube for the sake 


of extreme accuracy is the Ashton 
Master Pilot Gage. The linkage is 
somewhat more complex than the 


standard gage linkage, as the multi- 
plication of tip travel is greater than 
normal, but the large double steel tube 
is used primarily to develop power 
so great as to make the mechanical 
drag completely inconsequential, and 
the finished gage is immediately re- 
sponsive to even slight pressure differ- 
entials. 

Another case is that of the vacuum 
test gage in use at the Crosby factory 


for calibrating vacuum gages whi 
has an extremely wide tube on a lar 
radius, and drives a 12 in. pointer with 
such sensitivity that it detects tne 
momentary surge in the vacuum 
chamber when a reciprocating pump 
is building up to vacuum. 

3ourdon tubes can be used to mak« 
and break electrical contacts, to tip 
toggle switches, to drive self synchri 
ous meters for remote-reading indica- 


= 


tors. They can be reversed so that 
mechanically moving the tip of the 


tube will deliver a pressure surge to 
a very sensitive electrical instrument, 
for the internal volume of the tube 
varies with the tip position. The appli- 
cations for bourdon tubes are innumer- 
able, but the same principles must be 
used in their design, they must bx 
strong enough to withstand the im- 
posed stresses, they must be sensitive 
enough to transmit the imposed stress 
es through a mechanism without being 
affected by it. 


Process Monitoring Systems 


The increase in size of process units 
together with the ever mounting de- 
pendence on instrumentation to corre- 
late all functions of these huge instal- 
lations have posed many problems for 
the instrument engineer in recent years. 
One of the most exasperating of these 
has been the matter of measuring at 
a central point the miscellaneous tem- 
peratures, pressures, levels, and flows 
that are not critical in the operation 
but are of great importance to the 
operator or engineer in determining 
the optimum operating condition of 
various pieces of equipment such as 
heat exchangers, pumps, and compres- 
sors. 

In the past it has been the general 
practice to convert the various physi- 
cal measurements involved to electri- 
cal units and run wires to a central 
point where a multitude of key switches 
made available for the operaton 
to select any particular point for 
measurement. 

With an ever increasing number of 
points to measure, the space require- 
ments for indicators and key switches 
became prohibitive. 

For an installation of 1000 points, 
there is no practical method of ar- 
ranging indicators and key switches 
that will permit an ambidextrous op- 
erator to press the switch handle and 
still be in a position to see the indi- 
cator. Duplication of indicators was 
necessary. 

The problem of wiring and conduit 
arrangement was even more difficult 
to say nothing of spares and future 
additions. Faced with a requirement 
for between 500 and 1000 indicated 
temperature points and a limited pane 
investigation into the usé 
and equipment similar to 


was 


Space, an 


of circuits 


that used in telephone work was in 
tigated. 
\n analysis of many process units 
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indicated that the best system would 
be one where a switching unit that 
would accommodate 10 points could 
be installed near the points of meas- 
urement with short leads from the 
unit to the measuring devices and then 
a common two-wire bus picking up all 
the switching units and returning to 
the indicating instrument. 

The first complete system was de- 
signed and built by the Sun Oil Com- 
pany and accommodated 400 indicating 
temperature points. All subsequent 
systems have been built by the Panel- 
lit Company. 

The various systems which are des- 
cribed in this paper each contain 3 
separate circuits; the selecting circuit 
which operates at 45 volts d.c., the 
measuring or controlling circuit, and 
the checking circuit. 

The stepping switches have been 
identified by their position in the di- 


hundreds, tens and unit switches. The 
measuring device is connected only to 
the unit switches. 


DIAL SYSTEM 

The type of circuit is relatively 
simple and is shown diagramatically 
in Fig. 1 for a maximum of 1000 
circuits. This requires the operator to 
dial three figures, the first two opera 
tions of the dial select a particular 
circuit through the switches, the final 


dial operation connects a measuring 
device to the common bus. Note that 


the measuring circuit is only throug! 
the last stepping switch and does not 
through the other two switches 
in the system. 


pass 


One feature of this system permits 
arrangement of the thermocouples o1 
the stepping switches in such a man 
ner that the operator may dial the 
lowest point on any unit switch, sucl 
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To) clear the system for the next 
reading; the operator must push a re- 
that resets all switches, 
have operated, to their normal 
or “homed” position. 
Unlike a telephone system, 


that 


wrong 


Fnumbers or improper dialing must be 
sbrought to the attention of the opera- 


tor 


Two systems have been developed to 


Pmeet this requirement. 


6(1) The use of a resistance network 
iwith three indicating voltmeters to 


Fshow the position of each digital unit— 
Fhundreds, tens, and units. 


(2) An electrical impulse fed back 


ifrom a stepping switch to an identical 


stepping unit to which has been at- 


‘tached a numbered segment that indi- 
‘cates the number of impulses delivered 


‘to that particular stepping switch 
ifrom the remotely located unit. Here 
Fagain three units are used to show 


the position of the digital wnit. 

The resistance system .s used in 
those monitoring systems where the 
mpulse is supplied mechanically, such 
as an automatic scanner which oper- 
ates unattended. The feed back impulse 
s preferred in those systems where 
made manually, such 


In those installations where two 
types of thermocouples are used, an 
automatic switchover circuit is used 
which permits the operator to view 
the correct scale for the type of 
rmocouple that is connected in the 
circult. 








BASIC UNIT 

The basic unit of the system is a 
10 point stepping switch with three 
vanks of gold plated contacts. An im- 
pulse coil drives three contact fingers. 
Each impulse advances the switch one 
point and is capable of receiving up to 
U impulses pel second. A release coil 
allows the fingers to return to the 
pen position through a spring drive 
vhenever the release coil is energized. 


\n additional contact is operated by 


impulse coil armature when the 
npulse feed back system is used. 
The stepping switches are mounted 
na bakelite panel which in turn is 


steel panel with the 
blocks and the en- 
factory wired with 
essary extension leads or copper 
re, depending on final service. To 
unit assemblies have been 
ed for chrome! alumel, iron constan- 
copper constantan thermo- 
les and copper for pressure trans- 


inted on a 


necessary termina] 


these 
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SCANNING SYSTEM 

The scanning system is_ basically 
the same as the dial system except 
that the manual operation of the dial 
is replaced by a timed impulse occur- 
ring every few seconds. This system 
is shown in Fig. 2. An intermediate 
switching circuit is interposed to reset 
the various tens and unit stepping 
switches as the scanner proceeds 
through its sequence. 

The total number of circuits scanned 
is variable between ten and eight 
hundred. The measured points are fed 
into a_self-balancing indicator with 
alarm or control mechanisms attached 
which may stop the of the 
scanner until it is manually reset by 
the operator. 

The resistance type of position indi- 
cator is used with the scanning sy 
tem. At the present time one scanning 
system on 160 tube wall temperatures 
has been in operation for seven 
months, twenty-four hours each day 
without any interruption 


CONTINUOUS INDICATOR 
The need for temperature indication 
on a graphical panel produced the con- 
tinuous indicator, In this monitoring 
system a departure was made from the 
stepping switch with release coil to a 


progress 





switch with continuous circular drive, 
having five switch banks and twenty 
contacts per bank. The system is 


shown in Fig. 3. 

Two of the switch banks connect 
thermocouples to a self-balancing in 
dicator, the other three banks connect 
selsyn motors to a master. selsyn 
which is positioned by the measuring 
drum of the indicator through a simple 
cam arrangement. 
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Scanning System 





and connects a thermocouple to the 
self-balancing indicator, at the same 
time connecting a slave selsyn to the 
master selsyn in the indicator. A few 
seconds later, at which time the indi- 
cator comes to balance, a.c. power is 


) : | } { } - 
| i } : 
hlleahclaleeicnset pane eee 


applied to the selsyn circuit so that 
the slave will synchronize with the 
master selsyn. a.c. power is then re- 
moved and the next d.c. impulse given. 


Thus, one self-balancing indicator is 
used to continuously indicate twenty 


points on separate indicators. The cam 
drive of the master selsyn makes possi- 
ble a scale expansion of the three inch 
indicator in the center of the scale to 
the point where 5° can easily be read 
on a range of 500° to 1500° F. 
SURVEY SYSTEM 

One required the periodic 
comparison of eight temperatures in 
the same plane at ten different zones 
in a vessel and to continuously record 
the highest temperature in each zone. 

Here the dial system was used with 
the variation that the output of a 
stepping switch was continuously con- 
nected to each point of a ten point 
recorder representing the ten zones; 
and eight thermocouples connected to 
the points of the stepping switch. The 
position of the stepping switches was 
indicated by the resistance method, 
using ten small indicators located im- 
mediately above the ten point recorder, 
The system is shown in Fig. 4. 

With the addition of a few standard 
relays, any recorder point can be 
switched to any one of its eight ther- 
mocouples without disturbing the set- 
ting of any of the other points. At 
all times the arrangement of thermo- 
couples connected to the recorder is 
indicated to the operator and is logged 


process 


on the chart using a two digit system. 
CONTROL POINT SETTING 
The use of a standard dial system 


as a means of setting the control point 


on remote pneumatic controllers has 
many interesting possibilities. 

In this application selsyn motor 
drives are used for setting the con- 
trol point in the remote controller. One 
master selsyn in the control room can 
be connected to any one of a large 
number of slave units and power ap- 
plied to the system after the circuit 


has been set up. 

In this case the master selsyn syn 
chronizes with the slave driver, since 
the latter is operating through a gear 











Electrical feed backs into three com- 
mon buses to self-balancing indicators 
show the controlled variable, the con- 
trol point setting and valve air pres- 
sure or position. 


REMOTE OPERATION OF PUMPS 

A system for remote selection of 
pumping units has long been needed to 
complete the instrumentation of large 
process units. Whenever a pumping 
unit has failed, it has been necessary 
for the operator to leave the control 
house and manipulate valves before a 
spare unit can be brought into service. 

Using the dial system, the circuit is 
set up for a particular pump and the 
starting button pushed, which initiates 
a modified sequence control circuit to 





Arrangement of 
mounted dial 





components of a board 


system. 





graphic 


Panel arrangement of both standard and 
systems on left panel and continuous indicating 
graphic panel 
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open an electric-operated suction valve, 
check suction pressure, start motor or 
turbine, check discharge pressure and 
finally open an electric-operated dis- 
charge valve. All operations in this 
sequence are checked by a resistance 
system and indicated in the control 
room on a common indicator for all 
units. This indicator is fed by a com- 
mon bus system, since only one unit is 
connected to the contro] and indicating 
circuits at any time. 

The system described here is a pro- 
posal and has not yet been installed. 

At the present time there are 7 dial 
systems in operation, 1 scanning sys- 
tem, 4 survey systems, and 1 con- 


tinuous indicator with 16 selsyns. The 


Arrangement of panel mounted units of 
continuous scanning system. Indicators at 
top show number of thermocouple connected 
to self-balancing temperature indicator. But- 
ton below indicator places scanner in opera- 
tion after alarm condition 


showing survey 
outlines on 


units 
units in vessel 


total number of measured variab 
all these systems exceeds 1600. 

There has not been one servic 
justment made on any of this « 
ment since it was placed in oper 
Some units have been in constan 
eration for 18 months in hazardou 
corrosive atmospheres without an 
tact trouble. 

One feature of all systems des 
here require special mention. 
switching is accomplished wit} 
operating contacts carrying no lo 
potential. 

Savings in wire, conduit, fitt 
labor, and panel board space bec 
appreciable in large installation 
200 points or more, using this sj 
of local “unit” selectors. 


i 


ors 


Temperature survey system. Small in 
tors at top show number of couple conn: 
to recording point of 


Dial and buttons below permit operat 
make any selection required. Any point 
be reset without disturbing other ci: 


instrument be! 
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The Houdry Process Corporation with 
the cooperation of the Sun Oil Com- 
pany has recently perfected an advanc- 
ed catalytic cracking process. As a 
necessary part of the development of 
this process a suitable catalyst level 
indicator and control system had to be 
procured, All existing mechanical sys- 
tems were examined and judged un- 
suitable. Of the non-mechanical sys- 
tems, the Gagetron, manufactured by 
Instruments, Inc., of Tulsa, Oklahoma 
was selected as showing the most prom- 
ise. The development of this Gagetron 
to meet the special requirements of 
this new process called the “Houdri- 
flow” is the subject of this paper. In 
order to understand the problems in 
volved a short description of the differ- 
ent catalytic cracking processes is in 
order. 

These processes operate on the prin- 
ciple that certain natural and synthetic 
substances act as catalysts in the 
cracking of petroleum products, en- 
abling this reaction to be carried out 
at much lower pressure and tempera- 
tures, and having the added advantage 
of producing a higher octane gasoline 
than the older thermal method. In all 
these methods the necessary proced- 
ures are, first, to bring the feed oil 
and the catalyst together in a reaction 
chamber at a temperature of approxi- 
mately 850° F, and at pressures which 
may vary widely, but which are usually 
less than 85 psi; next, separating the 
catalyst from the cracked vapors and 
removing the carbon deposit from it so 
that it may be used again. This is ac- 
complished by heating the catalyst in 
the presence of air, and sometimes 
steam, to a temperature which will 
burn off the carbon. The temperature 
is usually held in a range from 1000 
F. to 1350° F. since a higher tempera- 
ture may injure the catalyst. The dif- 
ferences in these are found 
in the manner in which they accomplish 
these functions. 


processes 


The Houdry Fixed Bed Process was 
the first commercially successful one. 
It was put in use in 1936. In the latest 
version of this process, the catalyst is 
contained in layers or beds in three 
chambers. A system of valves enables 
these to be alternately charged with 
feed oil, reactivated, and cleared of 
burned The Houdry Process 
Corporation licenses these units. 


gasses. 


The Cycloversion Process is similar 
to the Houdry Fixed Bed in that it 
uses fixed bed catalyst chambers, two 
in number. The Cycloversion, however, 
uses water vapor in the feed oi] which 
reportedly increases the octane rating, 
and controls the temperature curing 
the reactivating cycle by varying the 
proportion of air in a_ superheated 


steam-air mixture which is’ blown 
through the catalyst chamber. The 
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it is necessary to remove 


it from the 
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Cycioversion process is licensed by the 
Fhillips Petroleum Company. 

The Fluid Catalytic Cracking Pro- 
named because it uses a 
finely powered catalyst which takes on 
the physical properties of a liquid and 
can be made to flow through pipes. The 
feed oil is heated, mixed with the cat- 
alyst, and forced into the reaction 
chamber where it resembles a boiling 
liquid. The spent catalyst is drawn off 
at the bottom and blown through a 
pipe into the regenerator where it is 
reactivated, drawn off into the feed oil 
vapor. This is a continuous process. 
This process is licensed by Universal 
Oil Products Company. 

The Thermofor Catalytic Cracking 
Process is a continuous process using 
catalyst in pellet or bead form, The 
catalyst is elevated by mechanical ele- 
vators to the top of the reactivator, 
‘alled the kiln, and to the top of the 
reactor. The action of the process is 
similar in other respects to the Fluid 
process. The Houdry Process Corpora- 
tion licenses T.C.C. Units. 

The new process called the Houdri- 
flow uses pellet or bead type catalyst, 
but differs from the T.C.C. process in 
that the reactor is placed directly above 
the regenerator. Thus, it is necessary to 
elevate the catalyst only one time dur- 
ing its cycle. The elevation is accom- 
plished by a large volume, low pressure 
air lift. In a typical installation of this 
type catalyst circulates at the rate of 
about 250 tons per hour. With such a 
flow rate it is apparent that level con- 
trol at different points in the system is 
very necessary. If stoppage should oc- 
cur at any point, it would require only 
10 minutes to accumulate 40 tons of 
catalyst. 

In April 1949, Mr. E. J. 
Sun Oil Company and Mr. D. 
of Houdry Process Corporation con- 
ducted a preliminary investigation of 
the Gagetron in relation to its appli- 
cation to the Houdriflow Process. They 
concluded that the instrument could be 
successfully applied to measure catal- 
yst level. They also pointed out sev- 
eral other proved and potential uses, 
such as liquid level and liquid interface 
level control, and in general, problems 
involving density measurement. They 
were of the opinion that the Gagetron, 
at that time, required further develop- 
ment in order to meet their require- 
ments and recommended 


cess is so 


Grace of 


B. Ardern 


that a re- 
search project be undertaken to in- 
vestigate the possibilities of this 
method. To follow the results of this 


investigation it is 
stand the 
Gagetron. 


under- 
principles of the 


necessary to 
working 


The Gagetron is an electronic instru- 
ment utilizing the penetration of gam- 
ma radiation through various mater- 
ials for measurement purposes. The 
number of gamma rays from a given 
size radioactive source that are de- 
tected by a counter is a function of 
the type, density, and thickness of 
different materials interposed between 








Development of Wide Range Radiation Type Level Control = 
for the Houdriflow Catalytic Cracking Process | 





the source and counter, and the dis. 
tance between these two element 
Thus in level measurement, whey 
the distance between the gamma ray 
source and the counter tube and th 
thickness of the vessel walls are fixed 
the intervening materials may be cat 
alyst and air, liquid and vapor, suet 
as oil and oil vapor, or two liquids 
such as oil and water. Any chang: 
either density or thickness will caus: 
a corresponding change in the numbe) 
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of gamma rays reaching the counte; gal 
If the density is constant, then th g vith 
variations in ray count may be cali. g clude 
brated in terms of depth or level of the produc 
intervening material. In a similar map. — 
ner changes in density are detected | made 
when the material thickness and type activat 
are constant. "BB device. 
The source of gamma ray radiation ee. 
used in the apparatus in 99.8 per cent fs %*” se 
radium chloride in approximately ae 
mg. units, each contained in a pur Oil 
platinum capsule. The half-life of this and rn 
material is 1,580 years. Therefore, th: tee , 
strength of the radiations may be con- pret 
sidered constant for all practical pur- om 
poses, All alpha and beta radiations pu 
are stopped by the platinum capsuk oh = 
and only gamma rays are emmitted Bp ‘ we 
Radon gas is produced as a fission be = 
product and may build up to consider- FF) tae 
able pressure inside the capsule. a see 
The counter in use at that tim overs 
consisted of a brass cylinder with a: pat 
insulated tungsten wire through th peor 
center of the cylinder. It was of th aka 
self quenching type, filled with a mix- this 
ture of argon and ammonia. This ty; po te 
has been replaced by another for rea this 
sons which will be explained later. nadia 
Briefly, the action of a Geiger count- ‘s am 
er is as follows: When exposed to ra- ong. 
diation, the gas inside the counter b¢ Be. 
comes ionized. The central wire is acs 
positive in respect to the outside cylin- quan 
der. The electrons which result fron seve} 
the formation of ions, travel toward heen 


the central wire. The voltage gradiant FP ,, ani 
and gas pressure are such that thes +} 
electrons are able to cause other ions 7 


to be formed. This action continues . a 
until a cloud or avalanche of electrons — 
hits the central wire. With 950 volts panies 
across the counter, it is possible t wi 
obtain a 40 volt pulse across a 1 oon 

megohm series resistor. A correspond- 

ing number of heavy positive ions are vee 
also formed. They travel at a relatively ag 

slow rate toward the outer cylinder a 3 
wall. As they approach the outer wall, a 
some electrons may be pulled off and n 


gain considerable kinetic energy be 
fore combining with positive ions. If id 
this happens, ultraviolet rays may be 
emmitted which could cause ionization 
and thus create another avalanche. Ti 
prevent this, two methods are avail- 
able. In one, called a_ self-quenching 
counter, a small amount of gas whicl 
is highly absorbant to ultraviolet but 
which does not ionize under its 

fluence, is used. The other method 
makes use of an electronic circuit 
Which lowers the voltage below t 
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Fig. 1. GAGETRON 
Amplifier Units. 
value necessary for avalanche forma- 
tion until the positive ions have been 
cleared from the gas. 

The electronic circuits associated 
with the counter in the Gagetron in- 
clude an integration circuit which 
produces a voltage proportional to the 


counting rate. This voltage may be 
made to do various things such as 


activate a meter, recorder, or control 
device. 

The investigation of the Gagetron 
was carried out by the Foudry Process 
Corporation in cooperation with Sun 
Oil Company and Instruments, Inc. 
and was completed by January 1950. 
The first serious difficulty encountered 
was due to temperature. The counter 
then in use was found to be too sensi- 
tive to changes in temperature and to 
suffer permanent changes in operating 
characteristics when subject to heat 
cycles encountered in refinery installa- 
tions, 

Commercial were found to 
this respect. 
suitable for 


counters 

fault in 
Every available counter 
gamma ray detection was tried. Ex- 
tensive experimenting and research 
was carried out in an effort to remedy 
this, resulting in a counter which has 
an entirely satisfactory behavior in 
this respect. The life of this counter 
cannot be predicted at this time but 
is showing promise of being extremely 
long. It is of conventional construc- 
tion except that it is filled with hydro- 
gen and used with an_ electronic 
quenching circuit. All failures in the 
seven months that this counter has 
been manufactured, have been due to 
manufacturing faults or to failure of 
the quenching circuit. 

The second big problem encountered 
was the limited control range of this 
nstrument. To maintain the same 
amount of radiation at the counter as 


the distance between the source and 
the counter is increased, the amount 
of radium must be increased in pro- 


portion to the square of the distance. 
for economic reasons the control 
range was limited to 2 to 4 ft. A 
small increase had been obtained by 
ing two sources with the counter 
located midway between them, but this 
did not approach the then desired 
ange of 20 ft. Another disadvantage 
as the non-linearity of the response 
regards to change in level. 
During the preliminary stages of the 
nvestigation the theory underlying 
e absorption of the gamma rays was 
tlined and developed into readily 
able engineering terms. Absorption 
efficients were determined for stee}! 
d catalyst and a means of estimat- 





ing coefficients for other materials was 
checked. A method was worked out in 
terms of the Gagetron response which 
would enable one to determine with 
a fair degree of accuracy the effect of 
each factor independent of the others 
in terms of meter deflection. 

This was accomplished in the follow- 
ing manner: first, the response of the 
apparatus was checked to see if the 


meter reading obeyed the inverse 
square function as the distance be- 
tween the source and the tube was 


varied. This was found to be the case 
within a certain range of the sensitiv- 
ity and zero adjustment controls. A 
particular value of sensitivity was 
chosen and defined in terms of response 
to a given amount of radium at a given 
distance and all subsequent data taken 
under these conditions. A family of 
response curves were plotted on 3 
cycle by 1 cycle log paper on which it 
plotted as straight lines. The meter 
reading vs. distance was plotted for 
different amounts of radium from 1 
mg. to 30 mg. in steps of 1 mg. The 
actual plotted meter readings were 
from 0 to 100 but the lines were ex- 
tended to give apparent meter read- 
ings to 10,000. This data was taken 





Fig. 2. Instrument recording, by 
of a Gagetron, the catalyst level 
Houdrifiow reactor. 


means 
in a 


with air as the medium between the 
radium and the counter. 

Next, the absorption coefficient of 
various materials was measured with 
the apparatus and found to agree with 
theory and proven data. This data was 
plotted as straight lines on semi-log 
paper as percent transmission vs. 
inches of materials. 

A correlation was found between the 
absorption coefficients of the different 
substances. The unknown absorption 
coefficient K of a substance may be 
approximated as it is directtly pro- 
portional to the atomic number and to 
the number of atoms in unit volume. 
A number which is proportional to the 
number of atoms per unit volume may 
be obtained by dividing the density of 
the material by the atomic weight. As 
an example, suppose the coefficient of 
steel of density 7.86 gr/ce and atomic 
number 26 and atomic weight of 55.84 
has a coefficient of .387 found from 
actual measurement in the manner out- 
lined. Suppose further, that we wish 
to estimate the coefficient of a catalyst 





Fig. 3. 
in lead 
into underground wells. 


When not in use, radium is stored 
lined cylinders which are lowered 


whose average atomic number is 10 
and atomic weight is 20. The density 
per mole for steel would be .140 and 
for the catalyst .037. Then 
.37X10/26x.037 7.140=.0377 

for the coefficient of absorption for the 
catalyst. To plot the percent of trans- 
mission, use two cycle semi-log paper 
with the log side labeled “Percent 
Transmission” from zero to 100 and 
the other side labeled “Inches of the 
Material.” Starting at 100 percent and 
zero inches, plot a line with a slope of 
-K (coefficient of absorption). The per- 
cent of transmission may then be read 
from the graph. 

To calculate the reading on the Gage- 
tron for a particular set of conditions, 
the apparent meter reading is obtained 
from the graph of meter reading vs. 
feet from radium to counter. If there 
is more than one source, the effects 
are additive. The product of the above 
apparent meter reading and the per- 
cents of tranmission for all the mater- 
ials in between the counter and the 
source is the approximate meter read- 


ing for the particular set of condi- 
tions. 
The results of these investigations 


were tested at the refinery of the Sun 
Oil Company located at Toledo, Ohio. 
This refinery consists of four Houdri- 
flow units, each unit having a reactor- 
kiln tower and surge hopper. Two cat- 
alyst feed bins are provided for the 
four units. A total of 10 Gagetron 
Level Controls are used, one on each 
reactor, one on each surge hopper and 
one on each feed bin. The feed bins re- 
quired a 20 ft. control range, the surge 
hopper 35 ft. By the proper placement 
of the radium sources, linear control 
has been achieved. In addition to the 
radium, each installation has a Geige 
counter and preamplifier unit in an 
explosion proof housing, mounted 
directly above the radium on the six 
wide range control units. All counter 
units are connected to power supply- 
amplifier units by cables which may be 
as long as 600 ft. The ten power supply- 
amlifier units are shown in Fig. 1. 
Each of these Gagetron units sup- 
plies a voltage output which is pro- 
portional to the counting rate of the 
Geiger counter. This voltage controls 
a combination recorder and pneumatic 
contro] unit as shown in Fig. 2 which 
is located in the main control room. 
This unit records level and controls 
the valves or other apparatus in any 


desired manner. 
Fig. 3 shows the method in which 
the radium is stored in safety when 
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it is necessary to remove it from the 
vessels for any readon. The radium is 
inserted into the vessels through com- 
mercial fittings called Thermo-Wells. 
The radium is contained in the end of 
metal rods which are inserted into 
these Thermo-Wells. The rods are 
transported to and from the place of 
installation in the lead lined cylinders 
shown in Fig. 3. 

Fig. 4 shows a chart from a recorder 
on one of the catalyst feed bins. The 
range of control is 20 ft. Each 10 unit 
interval on the chart represents 2 ft. 
in depth of catalyst. The chart was 
started at 11 A.M. and shortly there- 
after, the automatic control was dis- 
engaged and the level of the catalyst 
was changed at a rapid rate. The re- 
sults were checked for accuracy by 
hand gauge and found to be accurate. 
The chart shows the rapidity at which 
the Gagetron follows sudden changes 
of the order of 18 ft. in depth. The 
unit was put on automatic control at 
4:30 P.M. For the remainder of the 
chart the level was maintained at a 
20 ft. depth without noticeable varia- 
tion. The sharp radial deflections oc- 
curing roughly at hourly intervals are 
caused by the automatic recalibrating 
circuit of the recorder. 

With proper arrangements of the 
counter or counters and the sources, 
the maximum range of control is prac- 
tically unlimited. The smallest incre- 
ment of thickness or depth which can 
be detected is determined by a num- 
ber of factors, the most important of 
which is the total range covered. For 
instance, if the material is steel and 
the range is one inch or less, differ- 
ences in thickness on the order of .010 
of an inch or less may be detected. 
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E. Harris, a Mays Bldg., Amarillo, 
gai. Tel.: 33434. 
PHILADELPHIA 


W. Wood, 6908 Market St., Upper Darby, 
Tel: Clearbrook 9-3959 

rhind Wednesday, Meeting at 8:00 P.M., Bell- 

yue Stratford Hotel. 
PITTSBURGH 

Miss Louise Suckfield, P.O. Box 2038, Pitts- 
burgh 30, Pa. Tel: HI 1-1800 

Fourth Monday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M., Roosevelt Hotel. 

Pittsburgh Inspection & Gaging Committee. 
Second Tuesday, Meeting at 8:00 P.M 
Wm. Penn Hotel. Tel: CE 1-5621 

PRESQUE ISLE 

Edwin P. Schuwerk, 445% Halley St., 
Erie, Pa. Tel: 2-3349 

Fourth Tuesday, Meeting at 8:00 P.M., G. E. 
Community Center, East Lake Rd. 

RICHLAND 

R. A. Nederhood, 2003 Trippe, Richland, Wash- 
ington. Tel. 5-4442 

Second Wednesday, Meeting at 7:30 P.M., 
American Legion Hall. 

diadiend from page 1067 
manufacturer of thermometers, pressure and 
temperature recorders, air operated controllers 
and dials, mercury-vapor and liquid filled sys- 
tems. Must be good draftsman with shop pro- 
duction ideas and experience in technical instru- 


L. P., 


Ponse s mentation, able to supply sales dept. with ans- 
i wers to application problems. Location Detroit, 
| Mich. Box 348. 
eeting | INSTRUMENT ENGINEER graduate E. E. or 
M. E. with experience in design and maintenance 
é instrumentation for chemical plant. Age 30-40. 
& Co, §) Location Oak Ridge, Tenn. Box 349. 
|’ INSTRUMENT ENGINEERS experienced in tele- 
amar § 


' metering and instrument development desirn and 
’ application. Opportunity for advancement. Stimu- 
lating, challenging work. Location Buffalo, N. Y. 
neers Box 350. 

INSTRUMENT ENGINEER graduate M. E. or 
Ch. E. experienced in all phases of instrumenta- 
Sugar tion planning through panel board layouts, order- 
ing specifications, installing instructions to tun- 


4 
sa ing up and trouble shootine at start-up. Several 
years experience required. Location Bound Brook, 
le 8 N. J. Box 351. 


AERONAUTICAL ENGINEER for evaluation of 
Sea- aerodynamic data, calculation of aerody, charac- 
teristics, review of flight test procedure and 
results. Degree in Aero Engrg. Several years in 
thee sub and supersonic design, wind tunnel testing, 
etc. Location New York, N. Y. Box 352. 
APPLICATION ENGINEER (INSTRUMENTS) 
for application of electronic equipment to factory 
‘ork processes, schedule repair and calibration work 
° in laboratory, design and construct equipment 
ing peculiar to electronic laboratory. Must be 
graduate E. E. Opportunity for advancement. 
Location Syracuse, N. Y. Box 35%. 

DIVISION ENGINEER (ELECTRICAL) gradu- 
ate E. E. Must have good record on performance 
of directing work of others and getting job out 
lle- on schedule. Design and field experience in power 
and lighting. Strong on design preferred. Elec- 
tonics knowledge and experience desirable. Must 
have good administrative ability for directing 
groups of engineers and draftsmen. Experience 


i nm process industries desirable but in industrial 
ng or power acceptable. Location New York City. 
8, Box 354. 
ASST. DIVISION ENGINEER Ph. D. in Chem. 
9 r Ch. E. capable of developing complete proc- 
sses in chemical or industrial field, preparation 
if process and engineering flow sheets and ma- 
0, erial balance. Assist design engineers. Good 


working knowledge of chemical process equip- 
ment. Proven administrative ability to direct 








ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bidg., 
Rochester 4, N. Y. ‘Tel: Monroe 4610R 
Fourth Tuesday, Meeting at 8:00 P.M., Univ. 
of Rochester, Physics Lecture Hall. 


—_— 
. J. Connors, 272 Elgin St., Sarnia, Ontario, 
es Tel: 1970 W 
— Friday, Meeting at 8:00 P.M., Moose 
all. 


SOUTH BEND 
Sam M. Rouse, 436 Moccasin Ave., Buchanan, 
Mich. Tel: 678 
First Thursday. Meeting at 8:00 P.M., Engi- 
neers Club, Hotel La Salle, South Bend. 


SOUTH MICHIGAN 
W. J. Sprau, 2509 S. Rose St., 
Mich. 
Fourth Wednesday, 
Meeting at 8:00 
Kalamazoo. 


SOUTH TEXAS 
H. C. Givens, La Gloria i P.O. 637, Fal- 
furrias, Texas. Tel: 122-W 
First Thursday. Meeting at 7:30 P.M., Garner 
Aircraft Instrument School. 


ST. LOUIS 
W. G. Lee, 4710 Delor St., 
Tel: FL 8516 
First Wednesday, Meeting at 8:00 P.M., Engi- 
neer’s Club of St. Louis. 


TOLEDO 
Morris L, 
Ohio. Tel: MA 9403 
Third Tuesday, Meeting at 8:00 P. M., Service 
Bldg., Toledo Edison Co. 


Kalamazoo, 


Dinner at 6:30 P.M. 
P.M., Chicken Charlie’s, 


St. Louis 16, Mo. 


Conner, 92515 Sherman St., Toledo, 


bg tor 
. Taylor, 16 Edgewood, Kingsport, Tenn. 
Neral : 3338J 


No definite night, Dinner at 6:45 P.M., Meet- 
ing at 8:00 P.M., Hall’s Dining Rm., Bristol 
Hwy. 


and plan activities or process engineering groups. 
Location New York, N. Y. Box 355. 

ASST. DIVISION ENGINEER M. E. or Ch. E. 
with two years piping design experience in oil, 
process and power fields. Must have heavy ad- 
ministrative experience in running large design 
and drafting groups. Location New York, N. Y. 
Box 356. 

ASST. DIVISION ENGINEER specialist in in- 
strumentation. Must be college graduate with 
corresponding degrees. Age 30-40. Must have 
several years design experience in chemical 
processing industries. Location New York, N. Y. 
Box 357. 

ASST. DIVISION ENGINEER Metallurgical 
graduate. Must be able to head-up a laboratory 
program and advise the engineering dept. on 
design. Essential: knowledge of heat treatments 
and selection of materials in process industries; 
knowledge and experience in fabrication of 
stainless steel, alloy specifications and materials 
for vessels and piping. Desirable: rounded fac- 
tory, lab and steel mill experience; administrat- 
ive ablity to plan and carry out engineering 
programs, experience in welding of carbon and 
stainless steels and other joining methods for 
nonferrous materials. Location New York City. 
Box 358. 

ELECTRONICS ENGINEERS positions open in 
the development, design and testing of radar, 
microwave apparatus, telemetering, proportional 
control, servo-mechanism, system engineering. 


Excellent opportunities for advancement. Loca- 
tion Buffalo, New York. Box 359. 
ELECTRONICS ENGINEERS B. S. degree or 


equivalent plus industrial experience. For work 
in laboratory under supervision of Western 
Electric Co. and Bell Telephone Lab. Ideal 
working conditions. Location New Mexico. Box 
360. 

ELECTRONICS PRODUCTION ENGINEER en- 
gineering graduate preferred but not essential; 
electronic training in CREI highly desired. 
Several years exnerience in mechanical design, 
selection of parts, etc. Considerable initiative. 
To review electronic design proposals, initiate 
such proposals, prepare production specs for 
electronic equipment, determine the most ap- 
propriate parts and materials for military 
application. Some travel. Location New York 
City. Box 361. 

ELECTRICAL ENGINEERS one Senior and one 
Junior for design and development for electrical 
and electronic measurement and recording in- 
struments. Includes cverall supervision of a 
project from design and development to prepara- 





TAS 
J. Fox, Phillips Petroleum Co., Phillips 
a Bartlesville, Okla 
First Monday, Meeting at 6:45 P.M., Engi- 
neering Bidg., Tulsa Univ. 


TWIN CITIES 
Alden Hine, c/o Pinkney & Hine, 552 Ply- 
mouth Bldg., Minneapolis 3, Minn. Tel.: 
Whittier 6420. 
Fourth Tuesday, 
man Memorial Union, U. 


WASHINGTON 


Dinner at 6:30 P.M. Coff- 
of Minn. 


Raymond EF. Miller, 20-224 Naval Ord. Lab., 
White Oak, Md. Tel: JU 7-6742 
Third Monday, Meeting at 8:00 P.M ~ ie 


Co. Auditorium. 


WAYNE COUNTY 
Robert Karr, 2455 Biddle Ave., 
Michigan. Tel. 0167J 
Third Monday, Snack after meeting, Larson’s 
Cafe. 
WILMINGTON 
Dean Valentine, 34 N. Hill 
Chester, Pa. Tel: 0293W 
Third Tuesday, Meeting at 8:00 P.M. Harlan 
Public Sehool, Wilm. 


Wyandotte, 


Drive, West 


Regional Meeting 
Philadelphia Section November 2, 1950 
Bellevue-Stratford Hotel, Philadelphia, Pa. 
“Industrial Waste Disposal—A Problem For 
Instrumentation” 

Industrial waste treatment is definitely in the 
limelight today, and since there are many vital 
instrumentation problems to be solved, all in- 
strumcnt engineers are advised to take advantage 
of this first symposium. Plenty of time will be 
allowed in the program for worthwhile dis- 
cussion of each paper. 

C. W. Wood, 6908 Market St., Upper Darby, 

Pa. Secretary, ISA Philadelphia Section. 
tion for production. Should be engineering gradu- 
ate with special emphasis on electronics, com- 
munications and instrumentation. Experience in 
commercial manufacturing organization desir- 
able. Location Massachusetts. Box 362. 
ELECTRICAL ENGINEER graduate E. E. with 
at least one year experience with electrical and 
electronic instrumentation as applied to flight 
test of aircraft. Position is a Civil Service 
G. S.—7 rating, $3825 year. No Civil Service 
exam required. Location Maryland. Box 363. 
ELECTRICAL ENGINEER (SERVO-MECHAN- 
ISMS) graduate E. E. with experience or gradu- 
ate study in servo-mechanisms for research and 
development program on electrical control] sys- 
tems employing closed loop feedback circuits. 
Salary $3525-$5400 vear depending on experience. 
Location Washington, D. C. Box 364. 
MECHANICAL ENGINEERS for development 
and design of computers, control elements, servo- 
mechanisms. Mechanical design of electronic 
equipment for airborne use. Good understanding 
of vibration and shock problems is desirable. 
Excellent opportunity for advancement. Location 
Buffalo, N. Y. Box 365. 

MECHANICAL ENGINEER graduate preferred. 
Knowledge of control equipment necessary. In- 
volves machine design and application engineer- 
ing in counters, recorders and industrial weigh- 
ing equipment. Location Chicago, Ill. Box 366. 
MECHANICAL ENGINEER graduate M. E. to 
perform development work on small mechanisms 
of composite design. Ten to twenty years ex- 
perience. Underwater ordnance experience desir- 
able. Knowledge hydrodynamics. Familiar with 
shop and drafting practices. Experience in mili- 
tary needs desirable. Occasional field trips. Lo- 
cation New York, N. Y. Box 367. 
MATERIAL AND PROCESS ENGINEER gradu- 
ate M. E. to evaluate manufacturing processes, 
methods and equipment. Prepare or review in- 
spection procedure and material specs. for mech. 
equipment. Several years experience in inspection 
instruments, tool and fixture design, mfg. proc- 
esses, govt. material specs. Location New York, 
N. Y. Box 368. 

OFFICE ENGINEER for specifications and quo- 
tation preparation for meters and controls. Previ- 
our experience not necessary. Engineer graduate 
over 31 preferred. Location Chicago, Ill. Box 369. 
PROJECT ENGINEERS Ch. E. or M. E. with 
ability to followup and get out engineering proj- 
ects. Experience in project work in process in- 
dustries essential. Familiar with welding and 
vessel codes. Can work with engineering flow 
sheets. Location New York, N. Y. Box 370. 
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PROPULSION ENGINEER graduate M. E. to 
evaluate design of propulsion equipment, calcu- 
late engine performance under all operating 
conditions, prepare test procedure and specs. 
Several years experience design and test of such 
units as liquid and solid fuel rockets, ram jets, 
gas turbines, etc. Familiar with engine mfg. 
methods. Location New York, N. Y. Box 371. 
ENGINEERS (RESEARCH AND DEVELOP- 
MENT) for missile instrumentation, electronics, 
radar, physical analysis, and precision mechani- 
eal design. Numerous openings for specialist in 
any one field or those having extensive general 
experience in one or more fields. Give complete 
resume of age, background, education, experience 
in first letter. Location California. Box 372. 
RADAR ENGINEER to report, prepare engin- 
eering design studies. Some armed service operat- 
ing experience with radar equipment and 
two years in industry in design, construction 
and operation of microwave equipment. Gradu- 
ate. Must be able to work well with others. Lo- 
cation New York, N. Y. Box 373. 

SERVO ENGINEER to prepare engineering de- 
sign studies and production specifications, re- 
view design proposals, establish test criteria and 
procedure. Graduate engineer with some special 
ization in servo mechanisms. Several years ex- 
perience in design and production of servo 
mechanisms. Must have initiative for independent 
work and be capable of working well with others. 
Location New York, N. Y. Box 374. 
INSTRUMENT SALES ENGINEER graduate 
C. E. or M. E. experienced in process equipment. 
30-40 years of age. For assistant to Dist. Mgr. 
in Pittsburgh area. Give complete details in first 
letter. Box 376. 

INSTRUMENT SALES ENGINEER experienced 
in thermometers, air operated and self operated 
controllers, recorders and instrumentation ap- 
plication. Excellent opportunity for hard worker 
who can cover personally the home territory 
and assume direction of and increase present 
national agency representation program. Loca- 
tion Detroit, Mich. Box 377. 

INSTRUMENT SALES ENGINEER for auto- 
matic controls and mechanical equipment in 
Chicago area. Over 31 years of age. Engineering 
graduate preferred. Box 378. 

INSTRUMENT SALES ENGINEER for count- 
ing, weighing and control equipment. Experience 
in instrument field and knowledge of radiation 
equipment desirable. Extensive travel required. 
Headquarters Chicago, Ill. Box 379. 

SALES REPRESENTATIVE to represent scien- 
tific instrument concern. Some sales engineering 
experience and field demonstrations at customer's 
plants required. Territory includes N. Y. State 
and N. Y. City, New Jersey, Maryland, Delaware, 
Virginia, W. Virginia, Pennsylvania and D. of 
C. Home Office Massachusetts. Box 380. 

SALES AGENTS for expansion of sales in prin- 
cipal large cities for complete line of industrial 
thermometers, recorders, controllers, and dials. 
Old reliable company. Liberal commission which 
encourages good jobber and original equipment 
manufacturer's business. Main office Detroit, 
Mich. Box 381. 

DEVELOPMENT SUPERVISOR to assume re- 
sponsibilities for development, design and evalua- 
tion of airborne antenna for military aircraft. 
Full knowledge of measurement techniques and 
8-10 years of related experience required. Loca- 
tion Texas. Box 382. 

INSTRUMENT MECHANICS by large manu- 
facturer of chlorine and caustic soda and chlor- 
inated hydrocarbons, especially benzine. Must be 


experienced in process instrumentation. Forty 
hour week. $1.77 hr. Location West Virginia. 
Box 383. 


INSTRUMENT MECHANIC high school gradu- 
ate under 35 with experience in meter work 
and allied field. For chart changing, meter re- 


pair, control repair, combustion testing. Excel- 
lent opportunity to work up to Test Engineer. 
Large steel mill in Cleveland, Ohio. Box 384. 


INSTRUMENT MECHANICS 
special flight test recording equipment in ex- 
perimental aircraft, also maintenance of such 
equipment and calibration work. Location Cali- 
fornia. Box 385. 

TECHNICIANS (ELECTRONIC) for construc- 
tion of special or custom built electronic measure- 
ment and recording instrument and to act as 
lab assistant to engineers. Must be familiar with 
laboratory instruments and measurements; able 


installation of 
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to work from schematic and blueprints; capable 
of shooting trouble; experience in actual con- 
struction; assembly and wiring of laboratory 
apparatus. Location Massachusetts. Box 386. 
INSTRUMENT TECHNICIANS experienced in 
strain gauges, recording oscillographs and flight 
test equipment. Location Buffalo, N. Y. Box 387. 
INSTRUMENT REPAIRMEN four first class 
instrument repairmen with general process in- 
strument experience in either chemical plant or 
petroleum refinery. Location Texas. Box 388. 





The following openings are with the U. S. 
Naval Ordnance Laboratory. For application 
forms write direct to the following and not to 
the Society office. U. S. Naval Ordnance Labor- 
atory, White Oak, Silver Spring, Maryland. 
PHYSICIST, $6400 per annum, The incumbent 
will direct basic research work in physics per- 
formed with the help of a small group of pro- 
fessional and sub-professional personnel. He will 
investigate various unusual effects encountered 
when 700 ft/sec missiles strike water. This is 
done in the laboratory. A Ph.D. degree is 
desirable but not absolutely necessary. The train- 


ing should be broad and not necessarily in 
hydrodynamics. Definite evidence of research 
ability is required. 


PHYSICIST $6400 per annum. A man with 
acoustical experience would be most desirable. 
Work is in the field of underwater acoustics. 
A verson familiar with concepts such as acousti- 
cal impedance, means of dealing with acoustic 
problems, and who is interested in this work 
would be most useful. In the absence of special- 
ized experience, a man with a broad general 
physical background would also be considered. 
PHYSICST $5400 per annum. A comprehensive 
knowledge of classified physical principles, es- 
pecially with regard to theoretical and applied 
mechanics, hydraulics, electromechanical ana- 
logues, electrical circuit theory, electronics and 
acoustics. Experience in production processes, 
design drafting, pressure and electrical measure- 
ments is mandatory. A Bachelor of Science 
degree with graduate work in physics is a basic 
requirement. A thorough knowledge of electricity 
and magnetism, electronics and solid-state phys- 


ics. A practical and theoretical knowledge of 
electronics, amplifiers, and electrical measuring 
instruments. At least 3 years experience in 


electronic and magnetic circuits, magnetic field 


measuring instruments, and underwater ord- 
nance. 
PHYSICIST $3825 per annum. A_ Bachelors 


degree in Physics. One year experience in applied 
physics. A knowledge of scientific literature. 
Practical and theoretical knowledge of electro- 
magnetic field behavior. Ability to use a variety 
of physical and electrical measuring instruments 
and a basic knowledge of their capabilities and 
limitations. A knowledge of theoretical and 
applied mechanics, electricity and magnetism, 
electronics, and mathematics. 
MECHANICAL ENGINEER $4600 
Ammunition Division—Electro-Mechanical Sub- 
Division—Electro-Mechanical Fuze Section. In- 
volves development work on electro-mechanical 
fuzes for all types of weapons. Mechanical de- 
sign of small mechanisms to meet unusual 
operating conditions; laboratory and field testing 
of fuzes in simulated or actual weapons; 
ordination with outside contractors; engineering 
for quantity production; preparation of specifi- 
cations; and paper work involving report writ- 
ing, test and program planning and drafting. 
Opportunity exists for branching out into electri- 
cal engineering fields in work on fuzes having 
electrical components and circuitry. 
MECHANICAL ENGINEER $4600 per annum. 
A position with opportunity for a mechanical 
engineer possessing design experience and a 
good deal of ingenuity in dealing with small 
mechanisms. Work in this field is similar to 
design of compact and complex mechanical in- 
struments. Some knowledge of electronics would 
be of assistance in view of the trend to employ 
electronic components in this type of equipment. 
MECHANICAL ENGINEER $4600 per annum. 
Ammunition Division—Mechanical Sub-Division 
—Bomb and Special Fuzes Section. Involves 
development work on mechanical fuzes for all 
types of weapons. Mechanical design of small 
mechanisms to meet unusual operating condi- 
tions; laboratory and field testing of fuzes in 
simulated or actual weapons; coordination with 
outside contractors; engineering for quantity 


per annum. 


co- 


production; preparation of specifications 


and 
paper work involving report writing, tes and 
program planning, and drafting. 
ELECTRONICS ENGINEER $6400 per an ium 


A man with experience in pulse techniqu: 
in the treatment of video-like signals wou! }, 
of particular interest. A small highly specia ized 
group is engaged in the developing of sy. 
which are similar in behavior to radar sys em, 
viewed beyond the IF amplifier. Excellent e uip. 


ems 


ment is available and the work is unusially 
interesting. 

ELECTRONICS ENGINEER $5400 per annum 
Thorough knowledge of electric circuit theor, 
electro-mechanical and _ electro-acoustical nq. 


logs, acoustics, theoretical and applied mechanics 
production process and methods, design drafjing 
piezoelectric and pyroelectric crystal behay 
as well as considerable experience in the field 
of electrical and acoustical measurements, Pra¢ 
tical and theoretical knowledge of electronics 
and amplifiers, electromagnetic field behavior 
and a thorough knowledge of various types of 
measuring instruments, their limitations and 
posibilities. At least three years experience in 
electric, and magnetic circuits, magnetic field 
measurements and firing mechanisms for under. 
water ordnance. 

ELECTRONICS ENGINEER $4600 per annum 
A Bachelor of Science degree in Electrical En- 
gineering. A thorough knowledge of electronics 
A good knowledge of physics and applied mathe. 
matics. At least three years of experience in the 
design of electronic equipment such as ampli- 
fiers, oscillators, power supplies, circuits employ- 
ing thyratrons, light sensitive etc. 
ELECTRICAL ENGINEER $4600 per annum. 
Ammunition Division—Electro-Mechanical Sub- 
Division—Electro-Mechanical Fuze Section. In- 
development work on electro-mechanica! 
fuzes for all types of weapons, electrical design 
of circuits and development of special compon- 
ents for small electro-mechanical devices to 
meet unusual operating conditions; laboratory 
and field testing of fuzes in simulated or actual! 
weapons; laboratory work in development 
cuits and performing electrical tests; coordina- 
tion with outside contractors; engineering for 
quantity production; preparation of specifica- 
tions; and paper work involving report writing 
test and program planning and drafting. Op- 
portunity exists for branching out into mechani- 
cal engineering fields in work on fuzes involving 
unique mechanical design problems 
ment of smal] mechanisms. 
ELECTRONICS ENGINEER $3825 per annum 
A small highly specialized group is engared in 
the developing of systems which are similar in 
behavior to radar systems viewed beyond the If 
amplifier. Excellent equipment is 
the work is unusually interesting. 
ELECTRONICS ENGINEER $3825 
A thorough knowledge of electrical engineering 
and basic principles. One to 
years progressive experience in desien of snecial 
electronic mechanisms. A knowledge of under- 
acoustical phenomena and _ acoustical 
measurement technique is desirable. A thorough 
knowledge of electronic engineering is required 
which necessitates a degree in electrical or ele« 
tronic engineering with from one to two years 
progressive experience in design of special elec- 





cells, 


volves 


clr- 


in develop- 





available and 


per annum 





electronic two 


water 


tronic mechanisms. A knowledge of underwater 
naval ordnance and electromagnetic theory is 
desirable. 

ELECTRICAL ENGINEER FOR MAGNETI( 
MATERIALS $3825 per annum. Perform engi 
neering duties in connection with the develop 
mert of magnetic amplifiers for servo systems 


and other ordnance applications. Construct and 
carry cut test development work on experimental 
units, selecting and usine oscellographs, meters 
and test equipment necessary for the proper 
pursuance of the program. Work with supervisor 
on basic system design and, working out 
important changes with him from that point on 
carry the entire project step by step through the 
development stage. Man should have B.S. degre« 
in Electrical Engineering (degree in Physics or 
Electronic Engineering also possibly acceptable) 
Familiar with normal laboratory test equipment 
and be able to soldering and make 
experimental breadboard test Ex 
perience in transformer work or with servo 
mechanisms would be desirable but not manda 
tory. Practical engineering approach to 
lems preferred to theoretical mathematical analy 


only 
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assemblies. 
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Calculation of Orifice Meter Charts 
by the Square-root Planimeter Method 


By J.T 


HIS PAPER is intended to pre- 
sent a mechanical device that will 
shorten and simplify the process 


of reading square-root charts. It could 


be applied to direct-reading (M) charts 


'if the pressure pen were set to record 


F absolute 


pressure, but is commonly 


‘used to read square-root charts only. 


| This 





device is known as the Square 
Root Planimeter. 

The principle on which the Square 
Root Planimeter operates is based on 
the assumption that the average value 
of the square root of the differential, 
1, for a twenty-four hour period, times 
he average value of the square root of 
he absolute pressure, P., for a twenty- 
four hour period, is equal to the aver- 
age value of the instantaneous square 
roots of the products of the differential 
times the absolute pressure during the 
twenty-four hours; or, in the case of 
the square-root chart, where we are 
always dealing with the square roots 
of values, the average differential read- 
ing from the chart times the average 
pressure reading from the chart equals 
the average of the instantaneous prod- 
ucts of the differential readings times 
the pressure reading. 

If this assumption were correct, 
any device that could quickly and 
easily give the average value of the 
recorded records on the chart would 
greatly speed up chart reading. This 
assumption is true within limitations, 
as will be discussed later. 


} 
t 
t 
I 


The Square Root Planimeter is a de- 
vice whereby the chart is put over a 
movable hub which is held loosely in 
urved slot on a base plate. A pointer 
set on a given point on the record 
be read and the counter is set to 
o. The chart is turned through 360 
rrees of revolution, keeping the rec- 
to be read under the pointer at all 
ies. This is accomplished by moving 
hub in the slot in the base plate as 
uired while rotating the chart. 
en 360 degrees of revolution have 


n made, the counter will read the 
Read by | M. Partridge at regular meet 
the Southern California Meter (ssociatior 
20, 1950, 


average value of the record traced. The 
instrument is so constructed that the 
average will be the numerical average 
of chart values (hs or Ps.,) rather than 
an average of the differential or the 
absolute pressure (h or P.,). 

The proper use of a Square Root 
Planimeter has been shown and the 
amount of labor that this instrument 
can save may be seen. However, there 
are definite limitations on its use which 
must not be overlooked. 

We said that the principle of the 
planimeter was based on the assump- 
tion that the product of the average 
differential reading times the average 
pressure reading equalled the average 
of the products of the instantaneous 
readings. And we said that within 
limitations this was true. 

The limitation is this: the 
assumption is strictly true only when 
one of the records is absolutely con- 
stant. It is practically true if one of 
the records is nearly constant. It has 
been determined that for many orifice 
meter charts, the pressure record is 
sufficiently constant to make the as- 
sumption true within the limit of error 
of normal chart reading. However, a 
great many charts have a_ pressure 
record which varies greatly, and these 
charts should not be read on a Square 
Root Planimeter. 

This fact can be demonstrated by 
three numerical examples which follow: 
Case I 


above 


Pressure varies greatly 


hs ps. hs X ps. 
8 6 48 
9g 4 36 
5 5 25 
3 7 21 
6 8 48 
31/5 6.2 30/56=6.0 178/5 35.6 
97° ore 
. 31.2 — 30.6 As 
Error a 4.5 percent 
35.6 
Case I]—Pressure varies slightly 
hs ps,, hs X ps., 
8 7 56 
6 6 36 
») 7 35 
4 6 24 
7 | 49 
30/5=—6.0 33/5—6.6 200/5— 40.0 


. CORTELYOU, Southern California Gas Company 


‘ 40.0 — 39.6 
Error : 1 percent 
40.0 
Case I]l]—Pressure does not vary 
hs PS» hs X ps. 
7 7 49 
8 7 56 
5 7 35 
4 7 28 
6 7 12 
30/5 = 6.0 35/6 = 7.0 210/5 = 42.0 
: 42.0 — 42.0 
Error 0 percent 
42.0 


From advanced mathematics and the 
study of many more such examples, it 
can be shown that the error as shown 
is not only a function of the variation 
in pressure, but is a function of the 
manner in which the differential varies 
while the pressure is varying. However, 
because this effect is so complex and 
because the differential on most charts 
varies in much the same way, the error 
of reading by Square Root Planimeter 
will be considered a function of pres- 
sure variation only. 

Further, when using a Square Root 
Planimeter, the error in chart reading 
resulting from variation in pressure 
may be either positive or negative. 
Therefore, a Square Root Planimeter 
may be used to read the chart from a 
given meter where the pressure varies 
considerably, and over a long period of 
time the cumulative reading error will, 
in all probability, be very small be- 
cause of the law of probability and 
the compensating nature of individual 

















errors. 
[ ‘a _— | 
| | 
November Mee ting: T hursday 
| the 16th, Rio Hondo County Club, | 
| Downey, Calif. Dinner at 6:30, | 
| meeting at 8:00 p.m. 
} 
| . | 
| Features: (1) Steam Traps 
Personal experience with Admiral 
| Byrd in 1941 and personal expe- 
| riences of the South African 
| Tour, by L. C. Musselman; (2) 
| SCMA Meter Course. 
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Chart Reading by the 


Emco McGaughy Integrator Method 


By W. J. KENNEDY, Southern California Gas Company 


N THE PAPERS presented tonight 

by Mr. Partridge on the sight- 

reading and planimeter methods of 
reading charts, it was pointed out that 
certain factors must be considered 
when using these chart-reading meth- 
ods to assure accurate results. 

By the McGaughy integrator method 
it is possible to read the differential 
pressure and the static pressure to the 
same degree of accuracy as these in- 
stantaneous values are recorded on the 
chart, regardless how widely these rec- 
ords may vary. 

Before proceeding with the chart 
reading process, it may be well to 
explain the working principle of the 
integrator. The integrator operates 
through translating into revolutions 
and multiplying the three given values 
of the chart: time, square root of the 
pressure, and square root of the dif- 
ferential pressure, and summing up 
the products in terms of revolutions. 
An infinite number of instantaneous 
values are multiplied and summed for 
each chart. 

The machine consists of three disks 
or plates, which are termed the chart 
plate, the time plate, and the pressure 
plate. The time plate and the chart 
piate are geared together in constant 
ratio and are driven by a variable- 
speed motor. The pressure plate is 
located above the time plate, and, 
geared to the pressure plate, is a small 
steel disk roller termed the pressure 
roller. This roller bears on the face 
of the time plate and is shiftable across 
it from center to the outside edge. By 
shifting the position of the pressure 
roller, it is possible to change the speed 
ratio between the time plate and the 
pressure plate. 

A second roller, termed the differen- 
tial roller, is shiftable across the face 
of the pressure plate and directly con- 
nected to this roller is a_ revolution 
counter. Two pen arms equipped with 
fountain pens rest on the chart plate. 
These pen arms contact the face of the 
chart when it is resting on the chart 
plate. The ends of these arms are con- 
nected through a system of levers and 
square-root cams, which are attached 
to the static pressure and the differen- 
tial carriage rollers, respectively. The 
linkage is so arranged that the pen 
arms serve to move the carriages so 
that at any time the point of contact 
of these rollers with the respective 
plate surfaces will correspond in revo- 
lutions respectively to; the square root 


of the absolute static pressure being 
registered at that instant by the pres- 
sure pen and 

The square root of the differential 
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pressure being registered at that mo- 
ment by the differential pen. 

The control arm handles on the front 
of the machine serve as a means to 
move the pressure and the differential 
arms across the face of the chart while 
tracing the two recorded curves. The 
integrator is operated by means of the 
two arm handles and a foot control. 
The control arm handle operated with 
the right hand controls the differential 
pen, while the arm handle operated 
with the left hand controls the static 
pen. The static tracing pen is filled 
with red ink and the differential trac- 
ing pen is filled with blue ink. The 
operator then traces the pen with the 
blue ink over the differential pressure 
line and the pen with the red ink over 
the static pressure line. 

Before the chart is placed on the ma- 
chine for tracing, all the points on the 
chart where readings are to be taken 
should be marked. Readings in addi- 
tion to the start and end of the chart 
may be required for the following rea- 
sons: 

1. Change of orifice coefficients due 
to change of plate or static spring. 

2. Use of 48-hour charts where daily 
volumes are necessary. 

3. Division of the chart 
contract change. 

4. Reading of overlaps and under- 
laps for purpose of correcting the vol- 
ume measured to standard day basis. 

After the chart has been marked for 
integration, it should be placed on the 
machine. The counter reading at the 
start should be recorded in the space 
provided on the chart. The differential 
pen should be placed on the exact are 
line of the starting position on the 
chart. The static pen is also placed on 
the chart. The chart weight should be 
placed on the post in the center of 
the chart plate, the time indicator re- 
leased, and the chart weight pushed 
into place, which forces the needles on 
the chart plate through the surface of 
the chart to prevent chart slippage. 
The control arms are then moved so 
that the static and differential pens 
rest on the exact starting point on the 
the chart. When the chart is being inte- 
grated and the differential goes to zero 
for a short interval of time during the 
revolution of the chart, it is necessary 
only to move the differential pen to the 
zero line. When this is done the counter 
will not register. 

The pens which pivot on the pen 
arms are then tilted back, tilting first 
the differential pen then the static pen. 


because of 


The chart is then removed and _ the 
final counter reading taken and _ re- 
corded in the space provided for the 


stop reading. 
One of the many advantages of the 


integrator method of reading c¢ 


is the accurate reading of charts that 


have erroneous recordings due to 
of mercury or movement of the 

pen or differential pen by rough « 
changing. When the gage is off 
and the differential pressure v: 
throughout the range of the chai 
is wrong to apply a percentage co 


tion factor to the chart reading 
cause the gage capacity varies 
uniformly from zero to maximun 
the chart. The method for correcting 


such an error is by the use of a 
of dividers which are fitted to a 
cap placed on the differential 
the integrator with the 
adjusted so that it does not touch 

chart. Then the distance between tl! 
tip of the divider and the tip of tl 


per 


integrator pen can be adjusted 
correspond to the amount that 
gage was in error. The line that 


recorded by the gage can be traced wit 
the tip of the tracing pen divider ar 
the integrator will then integrate ar 


record a line where the gage sh 


have recorded. In this way, an accurat 


corrected reading is obtained rega: 


less of how much the differential pres 


sure may fluctuate. Correction of e 
in the static pressure recording may 
made in the same manner. 

The integrator should be checked 
least twice daily, preferably at 
beginning and the middle of each da 
This will provide a 
prove the accuracy of charts calculat 


record which 


between tests. This may be ac 
plished by setting the static and 
ferential pens on several combinat 


of static and differential lines on tl 


chart and tracing the constant valu 
for the complete revolution of 
chart. Our machines are kept wit 


zero and plus or minus 0.3 percent. 
Certain flow conditions require bot! 
10-inch and a 50-inch differential gag 
Usually the static pressure is record 
on the 50-in. chart only. To provid 
static record on the 10-in. chart, 
50-in. and the 10-in. charts are matc] 
as to exact time and, with a 
pencil carbon paper placed 
them, the pressure record from the 
in. chart may be traced on the 10 
chart for the period that the 10 
chart is to be read. The integrato 
constructed so that Foxlh 
and Westcott charts may be integrat 


sheet 


Emco, 


A change of pen-arm assembly 
required for the reading of each t 
of chart. It is, however, desirable 
standarize on one type of gage. 


The use of “M” charts (pounds p1 


sure gage and differential pressurs 
inches of water) require that the sta 
pen be readjusted for each range 
“M” chart used. For consistent rest 
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i mately 


§ operat 











= ment 
P averal 





read j 
+ month 
13 mi 
if the 
Bt 4.8 


efficie! 














fF hetwe 
depen 


eratol 





Che 


me the 


emo! 




































in chart calculation, it is desirable that 
square-root charts be used. The use of 
these charts requires but one setting of 
‘the static pen and thereby reduces the 
S probability of error due to pen-arm 
al adj istment. 





The charts of our system to be read 
F are from transmission, Company-check, 
© and Industrial Sales meters, and it is 
* required that all be read to a high de- 
) gree of accuracy. A fully trained opera- 
E tor can read these charts in approxi- 
F mately 3.2 minutes per chart. New 
B ope rators show considerable improve- 
ment during the first six months. The 


q 
¥ 


average time for a new operator to 


fF read a 48-hour chart during the first 


month of training is approximately 
*13 minutes per chart and, at the end 


= of the sixth month the time is reduced 


me ; 


( Maximum 


4.5 minutes per chart. 


' 
§ cficiency is reached by the operator 


between the sixth and twelfth month, 
depending upon the aptitude of the op- 
erator. 

Chart 
method was 


reading by the integrato) 


particularly advantage- 
ous during the war years when man- 
work-load 
heavy. It is advantageous at the pres- 


power was short and the 


ent time because of the greater produc- 
tion to be had with considerab!y less 


personnel. 


The machine that we will use to 


demonstrate this method of chart read- 


ing at the end of the meeting has been 
in use since 1938. I believe it was the 
first integrator of this type to be used 
west of the Rocky Mountains. During 
the past twelve years it has integrated 
approximately one million charts. 

The orifice meter equation for chart 
reading was explained in the first 
paper, but when reading square root 
charts on the Emco-McGaughy inte- 
grator, the equation becomes: 


Q ikea eae I 
Q Quantity 


where C. Heurly Coefficient 
(square root charts) 
X Difference between the 
start and stop reading of 
the integrator. For a 
24-hour chart this is the 
ecuivalent of the sum of 
24 one-hour extensions 
of the static and dif- 
ferential pressures. 
I Integrator Machine Fac- 
tor 
The formula for the integrator fac- 
tor “f ‘xs8< 
chart range 
500 Ib. 


100 in. 


Correction factor for the u 
of the Emco-McGaughy in- 


tegrator. 


Note: The machine is designed with 
a constant of 1.000 at the chart range 
at 500 Ib./100 in. 


Following is an example of the cal- 
culation of the integrator factor when 
using square root charts. Since the cor- 
rection for the square root charts is 
i.000 for the chart range of 100 lb./100 
in., the equation becomes: 


100 1Ib./100 in. 
0.4472 
500 1b./100 in. 

In order to simplify the calculation, 
the integrator machine factor “I” is in- 
cluded in the orifice coefficient. It is 
combined with the “M” factor which 
is applied to the coefficient when square 
root charts are used. This reduces the 
equation to: 

Q Cr sens 

Hourly coefficient for 

square root charts read 

on integrator 
X Difference between the 
start and stop readings 


where C’ 


EXAMPLE 

Q=Cc.” x Xx 
where ( 1500 
X 450 


7600 stop read 
7150 start read 


150 Diff. 
) 1500 ~« 450 
Q 675,000 ecu. ft. 














for the measurement of acceleration, pressure, 


force or displacement. 





We invite correspondence with our engineering 
staff when you are considering instrumentation 


STATHAM DYNAMICALLY BALANCED 
PRESSURE TRANSDUCER MODEL P69 


sponse of the Model 


constant voltage input circuit. 





9328 Santa Monica Clivd. 


We are proud to announce the new Model P69 pressure 
transducer whose dynamically balanced construction assures 
long life and excellent performance under conditions of 
vibration and acceleration such as are encountered in flight 
test and guided missile applications. The acceleration re- 
P69 pressure transducer is less than 
0.1% of full scale per G up to 10G in any axis. 


The Model P69 pressure transducer is temperature com- 
pensated over the range —65° 
with temperature is not more than 0.01% of full scale per 
degree Fahrenheit, while the change in sensitivity is not more 
than 0.01% per degree Fahrenheit when operated with a 


Please request Bulletin No. 3.3 


WYK Vea aes) SCIENTIFIC INSTRUMENTS 





F. to +250° F. Zero shift 





Beverly Hills, California 
































“STRAIGHT-LINE”’ 
Vu SVS 
TEMPERATURE CONTROL 


with 


XAC]LINE 


ELIMINATE 
Overshooting 
Undershooting 
Are you going to continue to 
put up with that troublesome overshooting 
and undershooting inherent in your con- 
ventional pyrometer control —especially 
when it is so easy to eliminate that saw- 
tooth effect? 

Put XACTLINE in the control circuit. 
XACTLINE anticipates the temperature 
changes — before they occur. And too, 
it nullifies the varying amounts of thermal 
lag, residual heat, and mechanical lag — 
producing a short on-off cycle resulting 
in ‘‘Straight-Line’’ temperature control. 
This performance is possible because 
there is no dependence upon mechanical 
parts—-XACTLINE operates electrically. 


} | 
aa A a TT 





































| Pyrometer Only 











Exact reproduction of temperature chart for a heating 
process showing the comparison of the ‘'Strcight 
line’’ temperature contro! produced by XACTLINE 
and the saw-tooth curve obtained with only conven- 
tional control. 


XACTLINE is applicable to any indicat- 
ing or recording pyrometer control of the 
millivoltmeter or potentiometer type. It 
should be used wherever close tempera- 
ture control is required — any type of 
electrically heated oven, furnace, kiln, 
injection molding machine, and fuel-fired 
furnaces equipped with motor-operated 
or solenoid valves. 

XACTLINE is a complete unit. No ad- 
justment or coordination with the control 
instrument is required regardless of the 
size of the furnace, length of the heating 
cycle, or size of the load. Installation is 
very simple — can be either flush or sur- 
face mounted. 


price $89.50 F.0.8. CHICAGO 
Nothing Else to Buy 


S&S YOST 





CLAUD S. GORDON CO. 


Specialists for 36 Years in the Heat Treating 


and Temperature Control Field 
Dept. 21, 3000 S. Wallace St., Chicago 16, Ill. 


Dept. 21, 2035 Hamilton Ave., Cleveland 14, O. 
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Bulletin 
N me 
protecti 
ew Literature|& 
mension 
semblies 
circuit | 
In this department we report new literature pertaining to Instrumentation, re. B94? ° 
ceived from the manufacturers. We urge readers to request ONLY those bulletins Re 
which will be of value to them. Use the Postage-free Order Card on Page | 087, § number 
Requests for literature FROM ABROAD should be made on company letterhead and pln 
mailed DIRECTLY to the manufacturers. pene 
~~ i Mach 
8-628 AUTOMATIC VALVE SPECIALTIES. scribes and illustrates maker's direct-reading B S4¥°r¢ 
76-page Condensed Catalog A-50 illustrates, de- proving rings for calibrating testing machine 8-650 
scribes, and gives price list on maker's valve loads; covers sizes, capacities, weights, and 4, No. 
specialties (pressure regulators, altitude valve, dimensions.—Steel City Testing Machines, Inc articles 
pump governors and strainers; lever, float and 8843 Livernois Ave., Detroit 4, Mich. cillogre 
* motor operated valves, pilot valves; back pres- S-639 SPECTRUM ANALYZER. 2-page bul. “Type 
sure, relief and non-return valves, steam trap jetin illustrates and describes (Vectron, Inc. portabl 
and air vent; liquid level controllers; solenoid .pectrum analyzer; covers features, uses, spec. [e Mass 
valves; “Dia-ball” transmission unit and ap- ifications.—Robert A. Waters, Inc., 4 Gordon [gp tronics 
plications); also contains capacity charts.— St., Waltham 54, Mass. and He 
Cele e  T “on 3541 S. Washtenaw Ave. 649 RAMMER-COMPRESSION TESTER. 2 eo 
“ . page bulletin describes and illustrates maker's " 
S-629 RELATIVE HUMIDITY CALCULA- combination rammer-compression tester; covers 8-651 
TOR-INDICATOR. 2-page Bulletin 1294 illus- features, construction, operation, advantages page B 
trates and describes maker's “Tag Humidicator’ accessories.—Claud S. Gordon Co., 3000 S. Wal- scribes 
pocket-size humidity indicator with attached lace St., Chicago 16, Ill. ature 
slide calculator; covers principle, features, and S-641 MAGNETIC MOUNTING DEVICE tures, 
specifications.—Weston Electrical Instrument 2-page Bulletin 600 illustrates and describes Metron 
Corp., 614 Frelinghuysen Ave., Newark 5, N. J. jaker’s “Miti-Mite” magnetic holder for test ver 9, 
S-630 SHOCK, VIBRATION MOUNTS. 12- indicators and maker's “Handi-lites”; covers _ 8-652 
page Catalog 504 illustrates and describes mak- features, specifications, applications, prices.— 502 des 
er’s shock and vibration mounts for industrial, Enco Mfg. Co., 4522-24 W. Fullerton Ave. — ing flo 
marine and mobile equipment (from heavy ma- Chicago 39, IIL. q capacit 
chinery to sensitive instruments); covers mount- S-642 TAP-CHANGING TRANSFORMERS. | ewer 
ing methods, characteristics, applications, con- 2-page Bulletin HD-750 describes and illustrates begen 
struction; includes section on application prin- maker's 36-step and 72-step tap-changing trans- — 5-65: 
ciples, and deflection and _ isolation-efficiency formers; covers uses, construction, operation f page | 
curves.—Barry Corp., 173 Sidney St., Cambridge and accessories, specifications.—HeviDuty Elec. — feature 
39, Mass. tric Co., Milwaukee 1, Wis. F tor, st 
S-631 MICHROPHOTOMETER. 4-page Bulle- S-643 TRANSVERSE TEST CORE MAKER I ie ; 
tin 2182 describes and illustrates maker's light- 2-page bulletin illustrates and describes maker's er 
scattering indicating and recording micropho- transverse test core maker; covers features ieies 
tometer which measures to 20 micromicrolumens construction, operation, advantazes.—Claud § 8-65 
of scattered light; covers features, specifica- Gordon Co., 3000 S. Wallace St., Chicago picture 
tions, typical uses, accessories and _ replace- 16, I. molde¢ 
ments.—American Instrument Co., Inc., 8030- S-644 TRANSVERSE CORE TESTER. 2-page |) **#! 
8056 Georgia Ave., Silver Spring, Md. bulletin describes and illustrates maker's trans- pena 
8-632 MECHANICAL DIFFERENTIALS.—4- verse core tester; covers construction, operation, |, *!8° ! 
page bulletin illustrates and describes maker's advantages, accessories.—Claud S. Gordon (Co peels 
mechanical differentials; covers types and sizes, 3000 S. Wallace St., Chicago 16, II. : sed 
specifications for ordering, construction notes. S-645 SCALERS. 2-page bulletin describes §$-65 
—Arma Corp., 254 36th St., Brooklyn 32, N. Y-  jater’s Coniatine scalars Gaile units): cv. | 
S-633 D-C. AMPLIFIER. 8-page bulletin de- ers features, uscs in schools and labs, dimen penny 
scribes and illustrates maker’s laboratory type’ sions, types and capacities —Condor Radio Lab. I 
d-c. amplifier; covers operation, applications, 6501 W. 83rd St., Los Angeles 45, Calif. pen 
advantages, models available, general specifica- S-646 FLOW REGULATORS. 2-page bulletin a 
tions, prices.—Manning, Maxwell & Moore, Inc.,  geccribes and illustrates maker's adjustable LATO 
Stratford, Conn. flow regulators for cylinder speed control over peng 
$-634 “TAG TALKS.” 2-page July 1950 is- a 50 percent range, to 3000 psi.; covers uses pe 
sue of this house organ features article on engineering data, ordering instructions.—Wat- aratin 
maker's “‘Minicorder’’ small recording thermom- erman Engineering Co., 721 Custer Ave., Evans Pinon 
eter for refrigerated vehicles, cabinets and _ ton, II. Pee 
compartments; covers features, models, ranges. welsh 
—TAGliabue Instruments Div., Box 414, Weston ‘ \ hye 
Electrical Instr. Corp., 614 Frelinghuysen Ave., Ras 
gana ced Instrument Engineer, ex- betin 
$-635 “WHAT’S NEW FOR THE LABORA- pe: , ne Sis a5 re 
TORY.” 16-page, No. 11 issue of this catalog perienced In watch manu ro 
describes and illustrates various laboratory ap- facture, design and elec York 
paratus, instruments, chemicals and glassware : . oe c4h | 
as supplied by Scientific Glass Apparatus Co., tronics. Good position with 3-6! 
Inc., Bloomfield, N. J. excellent future. Good liv st 
S-636 ORIFICE EDGE GAGE. 2-page bulle- ing and working condition: an 
tin illustrates and describes maker's orifice edge ° M ° | See aL S | | re: 
gage (designed by Dr. Howard Bean of NBS) in Midwestern Suburb. | : 
for inspection of sharp edges of metering or- State age, experience and N 
ifices; covers features, use, and ordering in- ai se con . i Pt | s 
formation.—Lovins Engineering Co., 8203 Ce- salary desired in applica 5-6: 
dar St., Silver Spring, Md. tion. Box 185, Instruments " 
8-637 PORTABLE MICROFILM READER. Publishing Company, 9? | vi 
2-page bulletin describes and illustrates maker's >; : >; ‘ = da 
“PDA” portable microfilm reader; covers fea- Ridge Ave nue, Pittsburg! e 
tures, use, price.—Lovins Engineering Co., 8203 12, Penna. ic 
Cedar St., Silver Spring, Md. : 
S-638 PROVING RINGS. 2-page bulletin de- | “ 
| 
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6.647 MAGNETIZED MACHINISTS’ LEVEL. 

jage brochure illustrates and describes mak- 
Ps magnetized level for machinists, steam fit- 
ters. plumbers, welders and other metal workers; 
covers features and uses.—The Buckeye Plastic 
Corp. 1220 Huron Rd., Cleveland 15, Ohio. 

$648 METAL CLAD SWITCHGEAR. 8-page 
Bulletin 18B6142A describes and _ illustrates 
maker's metal-clad switchgear for all-weather 
protection in outdoor operation; covers features, 
advaatages; contains table of ratings and di- 
mensions, floor plan, diagrams of standard as- 
semblies, circuit arrangements for standard 
circuit breaker units.—Allis-Chalmers Mfg. Co., 
942 S, 70th St., Milwaukee, Wis. 

s-649 MACH NUMBER CHART. 16 by I1- 
inch chart gives standard values for Mach 
number measurement of high speeds, indicated 
air speed, differential pressure, altitude and 
absolute pressure; has table of pressure ratios, 
differential pressures, stagnation pressures for 
Mach numbers.—Kollsman Instrament Div., 
Square D Co., 80-08 45th Ave., Elmhurst, N. Y. 

8-650 “CEC RECORDINGS.” 12-page Vol. 
4, No. 3 issue of this house organ features 
articles on maker’s “Type 5-116" recording os- 
cillograph, “Model 21-103" mass spectrometer, 
“Type 1-118” carrier amplifier, “Model 26-103” 
portable “Titrilog,” and articles titled “Some 
Mass Spectrometer Applications in the Elec- 
tronics Industry” and “Recording Galvanometers 


and How to Use Them.”—Consolidated Engi- 
neering Corp., 620 N. Lake Ave., Pasadena 
4, Calif. 

8-651 MINIATURE SPEED CHANGERS. 4- 
page Bulletin 100 (revised) illustrates and de- 
scribes maker's “Classes A, B, and C” mini- 
ature fixed-ratio speed chanzers; covers fea- 
tures, advantages, ordering infomation and 
Metron Instrument Co., 432 Lincoln St., Den- 
ver 9, Colo. 


§-652 FLOW REGULATOR. 4-page Bulletin 
502 describes and illustrates maker's direct act- 
ing flow regulator; covers features, advantages, 
capacities; contains performance chart and cut- 
illustration.—W. A. Kates Co., 430 Wau- 


) away 

kegan Rd., Deerfield, Il. 

8-653 “LANCO APPARATUS NEWS.” 8- 
page Vol. 2, No. 3 issue of this house organ 


features articles on “‘Beckman” automatic titra- 
tor, stainless steel laboratory trays, graduates, 
etc.. and other laboratory equipmernt.—Arthur 
S. LaPine & Co., 121 W. Hubbard St., Chi- 
cago 10, Il. 

8-654 CAPACITORS. 
pictures and describes 
molded paper tubulars, oil paper capacitors, 
“Metalite’’ self-healing subminiature metallized 
paper capacitor; covers specifications and price; 
also lists standard r-f filters for aircraft and 


Catalog AC-2 
maker's electrolytics, 


12-page 


heavy-duty applications.—Astron Corp., 255 
Grant Ave., East Newark, N. J. 

8-655 COLORIMETER FOR COTTON. 2- 
page bulletin describes and illustrates maker's 
automatic colorimeter for cotton; shows in- 
terior view of instrument.—Henry A. Gardner 
Lab, Inc., 4723 Elm St., Bethesda 14, Md. 

8-656 PRESSURE, TEMPERATURE REGU- 


LATORS, 32-page Condensed Catalog 350 illus- 
trates and describes maker's pilot-operated pres- 
and temperature regulators; covers fea- 
advantages, capacity and flow data, op- 
erating cycle; also covers strainers, thermostats, 
desuper-heaters, electrically-controlled regula- 
tors and flange standards, dimensions and 
weights.—Spence Engineering Co., Inc., Wal- 
den, N. Y 
8-657 


letin 


sure 
tures, 


bul- 
hand 
specifi- 
New 


HAND TACHOMETERS. 4-page 
describes and illustrates maker's 
tachometers; covers features, advantages, 
cations. —O. Zernickow Co., 15 Park Row, 
York 7, N. Y. 

3-658 HAND TACHOGRAPH. 
tin illustrates and describes maker's portable 
nd tachograph for speed control and test 
cording; covers features, specifications, dimen- 
ms and weights; shows sample charts.— 
Zernickow Co., 15 Park Row, New York 
N. ¥. 

3-659 “hp JOURNAL.” 4-page Vol. 1, No. 
issue of this house organ features articles 
ed “A New Monitor for FM Communications 
vices” on maker's “‘Modei 337° FM monitor, 

i “New Aural and Video Monitors for TV Sta- 
ns”; includes  specifications.—Hewlett-Pack- 
{ Co., 395 Page Mill Rd., Palo Alto, Calif. 
-660 “THE GENERAL RADIO EXPERI- 


2-page bulle- 








PRECISION LATHES and ACCESSORIES 
for SMALL WORK 


Motor drive 
unit only for 
installation 
in your own 
bench 


Lathe with 
complete 
bench and 
motor drive. 





MACDONALD ELECTRONIC MICROAM 








AMERICA’S FINEST 
PRECISION 
JEWELER’S LATHES 


Widely acclaimed as ideal for 
instrument work, second opera- 
tions for production, tool work or 
experimental work and model 
making. Collet capacity 3/16” or 
5/16”. 
Available with motor drive and 
bench or for separate’ mounting. 
Send for complete catalog and 
prices of lathes and accessories. 
LOUIS LEVIN & SON, INC. 

782 East Pico Bivd. 

Los Angeles 21, Calif. 
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MENTER,” 8-page Vol. 25, No. 4 issue of this 
house organ features articles on maker's “Type P a 
1500-B” counting-rate meter, “Type 941-A” High Precision OpticaL Coy PO. 
toroidal transformer, special terminal boxes NENTS Any Size For 

for “Variacs,”” and “Type 760-B” sound ana- c ? > a 
lyzer; covers features, specifications.—The Gen- Astronomical and Physica 
eral Radio Co., 275 Massachusetts Ave., Cam- Research 

bridge 39, Mass. “ 

8-661 HEATING CONTROL. 4-page Bulletin 
ST-600 describes and illustrates maker's “Type Parabolic, Spherical, Ellipsoidal 
AO” outdoor compensating controller for hot NP 
water and radiant heatine systems; covers and Plane Mirrors 
function, method of operation, typical applica- 2 
tions, specifications.—Sarcotherm Controls, Inc., eae Ree he 
Empire State Bldg., New York 1, N. Y. Piane Parallel PLATEs 

8-662 INDUSTRIAL TEMPERATURE CON- e 
_ vr S4.nae@ . “The “RY vOoTr 
TROL MANUAL. 2¢-page manual titled rhe SCHLIEREN SysTEMS 
PI Design and Process Engineers Guide to Ind_s- 
on astic and Metal trial Temperature Measurement and Control” e 
defincs and distinguishes between different types Interferometer PLATES 


ner hermes of control systems; covers 8 ways of response, 
«* 


5 ways of using response, and maker's 9 basic 
instrument types; include diagrams of circu'ts, wiskiiiedan ae 
piping arranvements, scale and dial ranges and LENSES and £RISMS of Glass 
calibrations; treats many problems confront nz i] 
heating engineers.—The Partlow Corp., New y _ > x 
Hartford, N. Y. Natural or Synthetic Crysrats 
> . 8-663 “THE BODINE MOTORGRAM.” 4- a 
* Multiratio Tracing Arm En- page Vol. 30, No. 5 issue of this house organ = . . 
graves more than 15 sizes features articles on use of maker's fractiona!- Complete Optical and Mechanical 
from ONE template. hp. motors and part two of article “Hew to INSTRUMENTS 
Make Fractional-hp. Motors Last Longer.” — 
The Bodine Electric Co., 2250 W. Ohio St., 
Chica 12, I. . . . 
er Ts qc aS ae Made to Specifications 
* ideo! for any lettering $-664 LIQUID-LEVEL GAGES. 4-pave bul- 
Fr letin describ-:s and illustrates maker's liqu d- e 
Send for Booklet Model 1M—Dept. No. 37 level gages, valves and specialties; covers fea Hi } V: : C Pe 
tures and capacities of various types.—Jcreuson ign acuum oating 
Gage & Valve Co., 809 Fellsway, Somerville e 
45, Mass. 

8-665 PRESSURE TRANSDUCER.  2-pace h U 1O Pan IC } 
Bulletin 3.3 illustrates and describes maer’s Jo n nert ptica JO, 
“Model P69" pressure transducer; co ers fea- = rik = 4 
tures, advantaves, specifications; inctudes s>- 3551-3555 East Street 


NEW HERMES INC. lection table, price.—Statham Laboratories, 9528 . >. 
13-19 UNIVERSITY PL NEW YORK 3 Santa Monica Blvd., Beverly Hills, Calif. Pittsburgh 14, Penna. 


World's Largest Manufacturers aa C APACITORS, RESISTORS. 12-paze 
of Portable Engraving Machines Catalog 65 pictures and describes maker's l|ine 


Anyone can 


« 


* Covers a larger engraving r 
area than any other port- 


able unit of it's kind. 


PANELS NAME PLATES 








of capacitors and resistors; covers capacities, 








dimensions and _ prices.—Girard-Hopkins, 1000 
10th Ave., Oakland 1, Calif. 
8-667 PLUG-IN UNITS. 2-page bulletin de- 


No More _ scribes and illustrates maker's plug-in units; 
. f covers features, advantages, uses (countin-,. 
Guessing | frequency division, etc.).—The Walkirt Co., 5808 
Marilyn Ave., Culver City, Calif. 
S-668 COILS & FILTERS. 4-page Bul'etin 
100A illustrates and describes maker's toroidal ‘ 
... accurate coils, adjustable inductors, filters; covers fea- AY of D’'ARSONVAL 
tures, advantages, capacities.—Lenkurt Electric Yeciffy PORTABLE 
Cuceeeeneat 


Torque Control 


Co., San Carlos, Calif. 
S-669 CARRIER SYSTEM MANUFACTURE. GALVANOMETERS 
16-page bulletin illustrates and discusses maker's 
steps in manufacture of carrier systems and AND MOVEMENTS... 
accessories, transformers and molded magn-tic > 
parts.—Lenkurt Electric Co., San Carlos, Cal(f. 4 
S-670 OSCILLOSCOPES. 4-page bulletin il- 
lustrates and describes maker's oscilloscopes, 
pre-amplifiers, power supplies, amplifiers, 
square-wave generators; covers features, per- 
formance data.—Tektronix, Ine., 712 8S. E. 
He : Hawthorne Blvd., Portland 14, Ore. 
em cong ol S-671 SUBMINIATURE RELAY. 2-page bul- 
Fragile Mechanisms letin describes and illustrates maker's ‘Model 
5500" subminiature anti-vibration relay; covers 
Accuracy—Perma- specifications; includes schematic.—Neomatic, 
nently Accurate— Inc., 879 Wellesley Ave., Los Angeles 49, Calif. 
Closer Product 
Quality Contro! S-672 NUCLEAR FLUXMETER. 
Too! Life—Lower Tool Cost letin pictures an’ describes maker's ‘Model 
Speed—Lower Assembly F-6" nuclear fluxmeter for measurement and 
Cost Per Unit stabilization of magnetic fields: covers range, 


{-page bul- 


precision, apparatus; also discusses theory and 


Guessin How tight threaded operation and range extension; includes descrip- " 
fasteners are tion of maker's magnet for nuclear induction C rument, proved through 
r-f. spectroscopy, magnet power supply and e in production testing, idea 
Use a Sturtevant permanently current stabilizer, and nuclear induction r-f. rial student laboratories. Its G-M mirror-type 
accurate torque wrench to ob- 
2 Che St., San Carlos, Calif. rane ate ond Geer te racd, For 120 
ance and product reputation 8-673 UNIVERSAL IMPEDANCE BRIDGES. V. 50/60 cy. A.C. Available at your nearest supply 
Write for Bulletin—S-W13 [Two 4-pavre bulletins illustrate and describe se in choice of five sensitivities. Or write us for 
maker's “Model 250-C” and “Model 250-B” uni- el Wintel uhor 
versal impedance bridee; both cover features, 
applications and specifications.—Brown Electro- ah 
A ae * Measurement Corp., 4635-37 S.E. Hawthorne | | i ] It iT0 k | I \ 
- a IE VAN] (ae) Bivd., Portland 15, Ore. : si 
asm meen 


5 [QuaALITY/ LL/NOIS ve E ron 
— $-674 BRIDGE AMPLIFIER. 4-page bulletin 4316 N. Knox Ave. Chicago 41, ill 


spectrometer.—Varian Associates, 99 Washington no r both rugged and highly: sensitive 





